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PURPOSE: It was the purpose of this study to perform an i tem 
analysis on a women's physical educat i on test concerning 
speed-a-way. The analysis will determine t he difficulty and 
discrimination of each indivi dual item in the t e s t . From 
this analysis it can be dete rmin ed : (1) which items discrim-
inate between the high and low r anking groups , ( 2 ) which 
responses in the multipl e choice and matching items do not 
function properly, and t3) which i terns in the te,st should 
be revised or disregarded in further measurement processes. 
METHODS OF RESEARCH : The subjects utilized in t his study 
were 279 women students enrolled in the Fundamental s of 
Physical Educa t ion cla ss es at Fort Hays Kansas State College 
duri ng t he f a.11 t erm of the 1960-61 school year . The entire 
grou p of 279 students were adm i nistered t he sp eed - a -way 
test and follo wing appropriate test analysis procedure s 
utilized in employing t he Flanagan Technique for item analy-
sis, only the upper and lowe r twenty-sev en percent of the 
total group were utilized in the item analysis . 
The test item cov erage was compared with a table of 
specifications which was drawn up after the t es t had b een 
construct ed . Three wom en physic al educat i on instructors 
assigned values to each subject-matter area that they felt 
should be covered in the test. The mean from these valu es 
was the figure utilized in determining the desired t est 
content. .After the "poor" i terns were omitted the tes t con-
tent was a ga in compared to the table of specifications. This 
was performed to find the devi ation of actual test ri ont ent 
from the desired t able of s pecificat i ons. 
RESULTS : It was found that of the t h irty-two true-false items 
contained in the t es t, s ev ent een of them should b e revised 
or omitted before futur e t es t i ng with thi s instrum ent. 
Of the forty-five multiple choice t ype items, there 
were fifteen of them that should be r evised or omitt ed 
before future t esting with t h is instrument. 
Of the s eventeen ma tch ing i t ems conta in ed in the test, 
there were seven of them tha t should be omitted or r evi s ed 
before again testing with this instrument. 
Of the eleven compl etion i terns, t h ere wer e sev en of 
them that should be revised or omitted before fu t ure t est i n g 
with this instrument. 
It was found tha t the mean index of discriminat ion 
improved from .35 to .41 with the omission of the 11 poor 11 
items. The mean difficulty r a ting also improved from 75 to 
71 percent. These improvements indicate a sli gh t but posi-
tive improvem ent. 
It was found that there were too many alternatives 
in the multiple choice and matching items which did not 
function properly. If the item had more than two alterna-
tives which did not function properly, in most cas es it was 
found that these items had a high difficulty rating which 
partially explains the lack of acceptance of the alternative 
responses. 
The comparison between the actual test content and 
the desired content sh owed a l arge deviation. The area 
of position play contained no questions while the area of 
rules contained too great a portion of the items. With 
the comparison of the revised t est with the desired s peci-
fications, it was found that the deviation per area was 
further increased, but the l a r g e deviations were decr eased. 
RECOMMENDATI ONS: From the results obtained from this study 
the following recommendations are made: 
1. To insure content validity for a test a table of 
s p ecifications must be utilized to g ive adequate coverage 
to each subject-matter area. 
2. Before a testing program is carried on the instructor 
should be f amiliar with item analysis procedures. 
3. The true-false section of the test n eeds more 
questions devised which are of the proper discriminating 
power so they will bring the mean difficulty r ating closer 
to fifty percent. 
4. There is a need for better discriminating items 
in the multiple choice type items, especially in section 
three. The mean index of discrimination for section three 
should be increased before using it again. 
5. The completion items of this test could be dis-
pensed with and the subject-matter areas covered by t h ese 
items could be utilized in other type questions. 
6. The matching type i terns should be revised and the 
response alternatives changed in order to obtain proper 
functioning of the alternative responses. 
7. In the multiple choice items there was a tendency 
for specific responses to have non-functioning power. All 
of the responses should be relevant to the question to 
insure their selection to meet function limits. 
8. Instructors of physica l education classes should 
accept the responsibility of evaluating their tests if they 
are to gain valid and reliable measurements. 
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CHAPTER I 
INTRODUCTION 
All f ields of education are concerned with methods 
employ ed to determine whether the objectives of the course 
are being achieved or not. 'I'b.e field of physical education 
is just as concerned with these methods as are the other 
fields which employ their use. Of the four objectives stated 
for the teaching of physical education, the one that is con-
cerned with the knowledge aspect is "Interpretive- Cortical 
1 Devel opment. 11 This obj active is concerned extensively 
with t he knowledges , insights, judgements , and understandings 
which perta i n to the subject ma.tter. 
Th e measurement of this objective is one phase of 
physical education where there is a need for rapid and 
ext ensive improvement. Better measurement in physical 
education will r esult when there are more valid and reliable 
testing instruments available. The physical educator can 
improve his own knowledge t ests by the continual evaluation 
of them and by improving the validity of the tests. 
THE PROBLEM 
Purpose of t he study. It is t he purpose of t his 
1J ay B. Nash, The Administration of Physical Education, 
(New York: A. s . Barnesand Company, 193IT, p. 103 . 
2 
study to perform an i tem analysis on a women 's physical 
education test concerning s peed-a-way . The analysis w111 
determine the difficulty and discrimination of each i ndi-
vidual item in the test. From this analysis it can be 
determined: (1) which items discriminate between the high 
and low ranking groups, (2) which responses in the true-
false, multiple-choice, and matching items do not function 
properly, and (3) which items in the test should be revised 
or disregarded in further measurement process es. 
Need for the study. The field of physical education 
has not kept pace with other educational fields in d ev el-
oping standardized knowledge tests . Whereas such tests 
exist on many different educational levels in most other 
fields, physical education can produce only a 11m1ted num-
2 ber of thi s type of test. Scott commented on the reasons 
for t h is lack of knowledge t ests . She emphasized that 
since specific item s in these t ests need to be analyzed 
statistically for their efficiency and t he t est rebuilt on 
the basis of t his analysis , the t ime allotment for such 
analys is is too great f or the teacher t o devote much effort 
to such analysis. 
If the knowledge te s t is to be of value to the 
2Gladys Scott. Evaluation in Physi cal Education, 
(St. Louis: The C. v. Mosby Company, 1950), P~~-
3 
physical education class, it must also be of value to the 
instructor. In order to determine this value the instructor 
must perform the analysis of the test and. individua.l items 
in order to determine their worth in the overall testing 
program. Test items with non-discriminating power should 
be revised in order to give additional value to the measure.-
ment of the knowledge concerned. If the items are not 
revised, they should be disregarded in further testing. 
Delimitations. This study was delimited. by the size 
of the sample, which included two-hundred and seventy-nine 
women enrolled in the fundamentals of physical education 
classes at Fort Hays Kansas State College. 
Another delimitation imposed upon this study was the 
method of item analysis which made use of the Flanagan 
Technique.3 This technique utilizes only the upper and 
lower twenty-seven percent of the papers and gives a figure 
which is employed as the index of discrimination. 
Further delim i ta.tions in this study will be imposed 
upon the difficulty rating of each item and the functioning 
of response alternatives in the multiple choice and matching 
i terns. 
3John c. Flanagan, "General Considerations in the 
Selection of Test Items and a Short Method of Estimating. 
the Product-Moment Coefficient from Data at the Tails of a 
Distribution," Journal of Educa.tional Psycholo13y, 30:674-80, 
December, 1939. 
4 
Limitations. The subjects taking this test were 
limited to two-hundred and seventy-nine college women 
enrolled in the fundamentals of physical education classes 
at Fort Hays Kansas State Colleg e during the fall term of 
the 1960-61 school year. .As the subj acts were not selected 
randomly, this sample group may not be representative of 
future sample groups. 
In the construction of this test a table of speci-
fications was not employed by the test authors. This 
investigator has constructed one through the help of three 
women physical education instructors who were responsible 
for the test construction. 
Methodology. The first step taken was to draw up 
tabulation sheets with which to record the responses of each 
subject to each item. A chart was then utilized to record 
all of the final tabulations and from this chart the p er-
centages getting each item right were computed. The func-
tioning of r esponses to each item was also recorded and 
from this data it can be determined whether or not t he items 
need to be revised or discarded. The difficulty rating and 
index of discrimination for each item was also figured. 
EXPLANATION OF TERMS 
Difficulty index. The difficulty of an item is 
usually expressed in terms of the percentage of respondents 
5 
answering the item correetly. For an item to have functional 
value 1n a test it should be missed by some respondents, 
but not by all. If an item has a fifty percent difficulty, 
it will make the most discrimination between the "good" 
and "poor" students taking the test. As the difficulty 
percentage increases or decreases, the item makes fewer 
discriminations. The difficulty of test items or the average 
difficulty of the items is directly related to the purpose 
of the test and an achievement test should in.elude questions 
of varying difficulty in order to determine the position 
of the students in the class. Lindquist brought out the 
idea that test authorities do not agree upon the form of 
distribution of item difficulty in a test. Some of them 
favor an equal number of items at each difficulty level 
while others propose that few should be of the very easy 
and very difficult level. The level of difficulty should 
be centered around the fifty percent level with the range 
being from five to twenty p ercent up to eighty to ninety-
five percent. 4 
Index of discrimination. This is the actual validity 
of an item and refers to its ability to discriminat e between 
the high-scoring and low-scoring respondents on a test. 
4Eerbert E. Hawkes, E. F. Lindquist, and C.R. M~nn, 
(eds.), The Construction and Use of Achievement Examinations 
(New York: Houghton Mifflin Compaey, 1936), p. 32. 
An item with perfect discriminating power will have all of 
the respondents in the upper group getting it correct and 
all of the lower ranking group respondents getting it 
incorrect. For an item to have negative discriminating 
power, the students in the lower ranking group will answer 
it correctly more times than those in the higher ranking 
group . Items with a negative discriminating power should 
be considered as invalid. If an equal number of students 
answer the item correctly in both the higher and lower 
6 
groups the item will have no discriminating power. Lindquist 
cautions against the use of indices of discrimination 
for test items solely on the basis for the inclusion of 
the item in the test. When the total score on the test is 
used as the criterion, t-he index of discrimination actually 
measures the contribution of the item to the reliability 
rather than the validity of the test. The best use of the 
index of discrimination is as a means of i dentifying 
defective items since the index will be lowered due to the 
following : (1) weaknesses in the wording, (2) insufficient 
learning, (3) wrong learning , (4) lack of homogeneity. 
Speed-A- Way. This game was developed by Marjorie 
Larsen with the contribution of many other leading women 
5Ibid., pp. 50-55. 
8 
there will be an increase in ths level of developm ent with 
regards to the objective of Interpretive-Cortical Develop-
ment. 
There is a definite n eed for knowledg e testing in 
physical educa t.ion and many of the leaders in the field 
will verify this. The measurement instruments utilized 
must be brought up to the level of the standardized test 
and the only way this will come about is with the use of 
analysis procedures perform ed on the teacher-made tests. 
This study is concerned with the item analys is 
of a fundamentals of physical education t es t conc erned 
with speed-a-way. The analys is will sh ow the difficulty 
and discrimination of each individual item in order to 
demonstrate its value to the t est itself. Each item must 
be analyzed with a specific method which will save time for 
the instructor of the course. The Flanagan Technique was 
selected as the it em analysis tool because it giv es accurate 
values and sav es consider able time. 
CHAPTER II 
REVIEW OF REL.A TED LITERATURE 
Much has been written regarding knowledge tests in 
physical education and the performing of item analysis 
to determine the validity of i ndividual i terns contained 
1n the test. It is the purpose of this chapter to give a 
brief summary of the work done regarding knowledge tests 
a.nd 1 tem evaluation. 
LITERATURE ON KNOWLEDGE TESTS IN 
PHYSICAL EDUCATION 
Knowledge testing in physical educati on is allowed 
for in one of the stated objectiv es for t he cour se . It 
should not be overlooked or dispensed with as it is impor-
tant if the individual is to gain the knowledge which he 
should. 
Knowledge tests in physical e,ducation ar e classified 
1 by Larson as teacher-made tests, dealing with emphasis on 
the local t eaching situation, and standardized t ests , deal-
ing with a systematic revi ew of subject matter on the basis 
of relative importance. Most standardized tests are sup-
ported by evidence of validity and reliability and provide 
~eona.rd Larson, Measur ement and Evaluation in 
Physical, Health, and Recreation Educati on (St. Louis: 
The C. V. Mosby Co., 1951}, pp. 228-229. 
10 
norms for the educa.tional level for which they are devised. 
Standardized knowledg e tests are for the most part, scien-
tifically designed measurement instruments which aid in the 
efficient functioning of the education process and enhance 
its growth as a.n art. 
In the discussion of the objective-type written 
2 examination, Clarke emphasized t hat the present indicat ions 
point to the fact tha.t measureme,nt of this typ e will occupy 
an important place in the future. Scott3 substantiated this 
by asserting that the objective written examination may be 
of as much value as the skill t est. The use of knowledge 
tests as a part of the measurement program in physical 
4 education can serve ma.ny purposes. McCloy stressed this 
when he versed his opinion tha t lmowledg e t esting may be 
used to: (1) determine levels of knowledge for planning sub-
sequent instruction periods, (2) determine the degree to 
which the student has learned during the instructi on period, 
(3} motivate learning by developing student interest in 
acquiring information, and (4) provide r esearch in the 
2Harr1son H. Clarke, fil?flication of Measurement to 
Hea.lth and Physical EducationEn.glewood Cliffs, N.J.: 
Prentice-Hall, Inc., 1950), p. 324. 
3Gladys M. Scott, Better Teaching Through Testing 
(New York: A. S. Eames and Co., 1945), p. 5. 
4charles H. McCloy, Tests !!nd Measurem ents in 
Health and Physical Education (New York: F. s. Crofts and 
Co., 1939), p. 188. 
11 
field of physical education. 
The need for knowledge testing has become more pre-
va,lent during the past thirty years. The first design of 
knowledge testing instruments ,according to French~ was by 
6 Bliss 1n 1929. Bliss published some seventy-five questions 
pertaining to basketball. Thirty of the questions dealt 
with rules while the other forty-five dealt with questions 
on techniques of the game. There were no indications of 
validity or reliability presented in the test. 
In 1930, Kn1ghton7 presented a test concerning soccer 
for women. The test consisted of true-false items, three 
option multiple choice items, multiple choice items, and 
completion items. There was no validity or reliability 
reported for the test. 
In 1931, Rodgers and Heath8 published a playground 
baseball test. This test consisted of one-hundred true-
false items and it was designed for fifth and sixth grade 
5Esther French, "The Construction of Knowledge Tests 
It in Selected. Professional Courses in Physical Education, 
Research Q.uarterly. 14:406-424, December, 1943. 
6J. G. Bliss, Basketball (Philadelphia: Lea and 
Febiger, 1929), p. 18. 
7M. Knighton, "Soccer Questions," Journal of Health, 
Physical Education,and Recreation, 1:29,60, October, 1930. 
8Elizabeth G. Rodgers and Marjorie L. Heath, 11An Experi-
ment in the Use of Knowledge and Skill Tests in Playground 
Baseball," Research Quarterly, 2:113-131, December, 1931. 
12 
boys. The reliability coefficient was .89 calculated from 
the chance halves and stepped up by the Spearman-Brown 
Formula. A T-eeale table appeared with the report. 
In 1932, Schleman9 proposed an examination for girls' 
basketball which consisted of actual scrimmag e situations. 
The subjects must recognize the delibera te foul commit t ed 
and g ive their response. No validity or reliability reported. 
There were two more tests presented in 1932. Heath 
10 and Rodgers published a test for fifth and sixt h grade 
boys. It consisted of one-hundred true-false items on 
game situations and playing r egulations for soccer. The 
validity was claimed on the basis of the selection of mate-
rial suitable for the test and on an increase 8.08 1n 
means from the fifth to the sixth grade. A reliability of 
.903 was found using chance halves and the Spearman-Brown 
Formula. T-scales were also pr ovided. 
ll Hemphill reported tests on basketball, bas eball, 
football, health, minor sports, self defense, and r ecreation . 
Samples of the test wer e shown and the ques ti ons were of the 
. 9Helen B • . Schleman, II.A Written-Practical Ba sk etball 
Officiating Test," Journal of Health, Physical Education, and 
Recreation, 3:37,62, March, 1932. 
10Marjorie L. Heath and Elizabeth G. Rodgers, "A 
Study in the Use of Knowledg e and Skill Tes ts in Soccer," 
Research Quarterly. 3:33-53, December, 1932. 
11Fay Hemphill, "Information Tests in Heal th and 
Physical Educati on for High School Boys," Research Quarterly. 
3:83-96, December, 1932. 
13 
true-false and five option multiple choice type. Validity 
of the test was ba.sed upon the ability to discriminate 
between high and low ranking students. The relia.bili ty 
ranged from .66 to .87 and was calcula t ed from correl ations 
of the od.d and even scores. A rank-order correlation was 
given as .72 corrected. 
12 A golf knowledg e test was published by Murphy in 
1933. The items were selected from texts and articles 
concerning golf. There were fifty true-false, thirty 
matching and. thirteen compl etion i terns. Reliability of 
the test is .86 using the chance halves and .64 using the 
test-retest method.. A sigma. plan for grading was suggested. 
Grisier13 produced a fi eld hockey test in 1934. It 
was designed for women and the est consisted of three 
forms. The test was dev eloped and validated on the basis 
of the individual items differentia ting between rated and 
unrated umpires of hockey. Reliabiliti es of .88, .88, and 
.92 were reported. No test item samples were published. 
Four knowledge tests were published in 1935. Brown14 
12Mary A. Murphy, 11 Criteria for Judging a Golf Know-
ledge Test, t1 Research Q,uarterly, 4:81-88, December, 1933. 
13G. J. Grisier, 11 The Construction of an Objective 
Test of Knowledg e and Interpretation of the Rules of Field 
Hockey for Women, t1 Research Quarterly Supplement, 5:79-81, 
March, 1934. 
14H. M. Brown, "The Game of Ice Hockey, 11 Journal of 
Health, Physical Education, and Recreation, 6:28-30, 54, 55, 
January, 1935. 
14 
published a short test in conjunction with a skill test in 
ice hockey. It was based upon the rules of the game and 
the test consisted of twelve true-false items and six short 
answer items. No attempt was made to validate the test or 
determine the reliability of the test. 
Shambaugh15 presented a test on folk dancing con-
sisting of seven recall type questions. No validity was 
recorded other than the questions being based on a text and 
folk dancing collections. A reliability coefficient was 
given as .88, but the technique utilized in finding this 
coefficient was not reported. 
Wagner16 produced a test concerning the rules, court 
position, tactics, and knowledg e of proper form of tennis. 
The items were of the multiple choi ce type and they varied 
from the three option to the five option. 
In 1935 and 1936, Sne1117 produced ten tests on 
physical education activities and one on hygiene. The 
tests on physical education were originally made up of 
seventy-five multiple choice items and through revision it 
1~ary E. Shambaugh, 11 The Objective Measurement of 
W II Success in the Teaching of Folk Dancing to University omen, 
Research Quarterly, 6:33-58, March, 1935. 
1~. M. Wagner, "An Objective Method of Grading 
Beginners in Tennis," Journal of Health, Physical Education, 
and Recreation, 6:24-25, March, 1935. 
17catherine Snell, "Physical Education Knowledg e 
Tests," Research Quarterly, 7:78-82, March, 1936 and 
7:77-91, May, 1936. 
15 
was reduced to forty-five items. The hygiene test ori-
ginally contained one-hundred and eighty questions and 
was reduced to eighty-five. The validity was based on the 
opinions of experts. The reliabilities were calculated by 
the chance-halves method and stepped up by the Spearman-
Brown method. These reliabilities rang ed from .626 to 
.906 on the long tests and from .51 to .92 on the shortened 
forms. 
18 Sefton published a knowledg e test in 1936 which 
was concerned with source mat erials in the field of physi-
cal education, health education, and recreation. The test 
was made up of fifteen subject headings in these areas and 
there were from four to twenty questions under each heading . 
Weight values were given to ea h question and the weights 
varied from one to fifteen. 
In 1937 there were three tests published. Scott19 
developed a basketball chart on which students could record 
their responses concerning officiating situations. 
Another basketball test was published by Schwartz20 
18A. Sefton, 11Knowledg e Test on Source Material in 
Physical Education Including Aspects of Health Education and 
Recreation," Research Quarterly, 7:124-36, May, 1936. 
19Gladys Scott, "Written Test for Basketball Officials, 11 
Journal of Health, Physical Education, and Recreation, 8:41,60, 
January, 1937. 
20Helen Schwartz, "Knowledge and Ach1 evement Tests in 
Girls I Basketball on the Senior High Level, 11 Research Quarterly, 
8:143-56, March, 1937. 
16 
but this one concerned itself with high school girls. The 
test consisted of fifty true-false, fift een completion, 
twenty of the thre e option multiple choice, and fifteen 
pictorial questions. A mean score average of 69.9 was 
obtained on the test, but no validity or reliability was 
indicated. 
Hewitt21 produced a comprehensive tennis knowledge 
test for men and women. The test included thirty true-
false, fifteen multiple choice, five diagrammatic, ten 
completion, twenty-five yes and no, and fifteen matching. 
The validity was based on score comparison between begin-
ning and advanced tennis students and on a correlation of 
.808 with Snell 's Minnesota Tennis t est. The reliability 
was .947 and was obtained by us ng the chance-halves and 
the Spearman-Brown Formula. 
Scott a.nd associates published examinations in 
swimming, 22 tennis, 23 and badminton. 24 The tests were 
21Jack E. Hewitt, "Comprehensive Tennis Knowledge 
Test, 11 Research Quarterly , 8:74-84, October, 1937. 
22Gladys M. Scott, "Achievement Examinations for 
.Elementary and Intermediat e Swimming Classes, 11 Research 
Quarterly, 11:100-11, May, 1940. 
23 _____ , "Achievement Examinations for Elementary 
and Intermediate Tennis Classes, 11 Research Quarterly, 12:40-49, 
March, 1941. 
24 __ ~-' 11 Ach1evement Examination in Badminton," 
Research Quarterly, 12:242-53, May, 1941. 
17 
developed through the research committee of the Central 
Association of physical education. The course content and 
teaching procedures determined by twenty-seven schools 
were used as a basis for the items. The items were analyzed 
and retained on the basis of difficulty and discrimination. 
Reliabilities were calculated by the split-halves and the 
Spearman-Brown Formula. The test items were true-false 
and multiple choice. 
A hockey test for high school girls was produced by 
Deitz and Freck25 in 1940. The test was constructed through 
the authors' experience of tea ching and was composed of 
seventy-seven questions of the true-false, multiple choice, 
and completion type. No validity or reliability coefficients 
were reported, but the scores av eraged from 37.9 to 57.3 
for the grades nine through twelve. 
In 1943 French26 published an extensive study involv-
ing sixteen scientifically developed knowledge tests for 
professional courses for women physical educa ti on majors. 
The test items were of the multiple choice type and rang ed 
from thirty-three to sixty-five i terns per test. The i terns 
were retained on the basis of difficulty a.nd di s crimination. 
25Dorothea Deitz and Beryl Frack, "Hockey Knowledge 
Tests for Girls," Journal of Health, Physical Educ a tion, and 
Recreation, 11:366, 387-88, June, 1940. · 
26Esther French, "The Construction of Knowledge Tests 
in Selected Professional Courses in Physical Education," 
Research Quarterly, 14:406-424, December, 1943. 
18 
There were two test forms. The long form had reliabilities 
ranging from .70 to .88 using the split-halves and stepped 
up by the Spearman-Brown method. The short forms contained 
from twenty to twenty-six items and the reliabilities ranged 
from .62 to .88. Norms are available with the test. 
Phillips27 constructed a badminton knowledge test 
for college women in 1946. The final test consisted of 
fifty-five true-false and forty-five multiple choice items. 
The curricular validity was based on the analysis of course 
content and texts and by expert opinion. The statistical 
validity was based on item discrimination determined by 
the Votaw technique, and by item difficulty. Froehlich's 
adaptation of the Kuder-Richardson technique was used to 
dete·rmine the reliability. A rel ability coefficient of 
.86 was reported when the test was scored by the number 
right. The reliability was increased to .9 2 when the true-
false items were corrected for guessing. Percentiles and 
T-scales are available for beginners and intermediates. 
In 1950 Stradtman and Cureton28 produced a knowledge 
test in physical f1 tness for seconda.ry school boys and 
27Marjorie Phillips, "Standardization of a Badminton 
Knowledge Test for College Women, 11 Research Quarterly. 17: 
48-63, March, 1946. 
28A. D. Stradtman and Thomas K. Cureton, 11 .A Physi-cal 
Fitness Knowledg e Test for Secondary School Boys and Girls," 
Research Quarterly, 21:53-57, March, 1950. 
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girls. The validity was based on the analysis of books and 
articles and the judgement of competent persons. A rel1ab11-
1ty of .95 was found for the two combined groups and .94 for 
the boys and • 96 for the girls separa,tely. The test i terns 
were of the five option multiple choice type. 
Broer and Miller29 published a test for beginning and 
intermediate te·nnis for college women in 1950. The 128 
1 tem test consisted of multiple true-false, true-false, 
completion, matching, and identification items. The validity 
was determined by the ability of each item to discriminate 
between high and low students based on a phi coefficient 
ta.ble. The reliability of the test for beginners was • 82, 
for the intermediate group .92, and for the groups combined 
the reliability was .86. 
In 1952 Mi ller30 developed a knowledg e te,st in tennis 
for women majors in physical education. The test included 
thirty true-false, thirty multiple response, and forty 
multiple choice type questions. The curricular validity 
was determined by an analysis of texts, courses of study, 
and expert opinion. It em validity was determined by Votaw's 
29Mar1on R. Broer and Donna M. Miller, ".Achievement 
Tests for Beginning and Intermedia te Tennis, 11 Research 
Q.uarterly. 21 :303-13, October , 1950. 
3°wnma K. Miller, "Achievement Levels in Tennis . 
Knowledge and Skill for Women Physical Education Maj or Students," 
Research Quarterly, 24:81, March, 1953. 
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formula and item retention was based on item difficulty and 
discrimination. A reliability of .788 was obtained when the 
test was scored by the number right. When correc ted for 
guessing the reliability was raised to .90. 
In 1952 Kelly and Brown31 reported a field hockey 
test for women physical education majors. The test consisted 
of 88 five response multiple choice type items. The validity 
was established by the curricular validity which covered 
item analysis, functioning of alter natives, and comparison 
of scores on different lev els of experience. Reliability 
was determined by the split-halves and Spearman-Brown 
method and it was reported to be . 94. 
A badminton examination was reported by Fox32 in 
1953. The 106 item test contained 38 multiple true-false, 
23 true-false, 37 short answer and five identification 
questions. The validity was obtained by item discrimination 
and difficulty. The reliability was performed by the split-
halves and Spearman-Brown formula which estimated it at .88. 
Waglow and Rehling33 published a golf knowledge test 
3lEllen D. Kelly and J ane E. Brown, 11 The Construction 
of a Field Hockey Test for Women Physical E-0.ucation Majors, 11 
Research Quarterly, 23:322-29 , October, 1952. 
32Katharine Fox, "Beginning Badminton Written Examina-
tion,11 Research Quarterly, 24:135-46, May , 1953. 
331. F. Waglow and C. H. Rehling, 11 .A Golf Knowledge 
Test, 11 Research Quarterly, 24:463-70, December, 1953. 
21 
1n 1953. The test contained 100 true-false i terns and the 
validity was based on course content and the analysis of 
prominent books on the subject. Reliability was .82 and 
was obtained. by the split-halves and Spearman-Brown formula. 
Validity was determined by di f flcul ty and discrimination 
and it was found that 31 i terns needed revision due to low 
or negative discrimination and poor difficulty. 
Summary. It is evident that the development of 
knowledge tests in physical education has been of importance 
to a limited number of personnel. These few have taken it 
upon themselves to develop the teacher-made. test into an 
instrument which is as reliable as the standardized test. 
Knowledge test development should not be held to a minimum, 
but instead it should grow asap ofession grows . With the 
rapid increase in physical educators, there should be a large 
increase in knowledge test construction and publication. 
The only way in which test development can come about 
is through increased competenci es and desires on the part of 
the instructors. Pride should be taken in the development 
of a test which will distinguish between the rank of students. 
Test construction procedures should be adhered to and the 
final testing instrument should be evaluated in order to 
increase the validity of the final instrument. With 
the utilization of better testing devices, which give reliable 
results, there can be an increase in the value of physical 
education a.ctiv1 ti es to the individual and this value is 
one that we as physical educators are striving for. 
ITEJ.ld ANALYSIS 
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In order to bring teacher-made tests up to the 
level of measurement of the standardized tests, there must 
be a method utilized in the evaluation of the individual 
test items. The elimination or revisi on of items with 
poor validity or discrimination is necessary if the test 
quality is to be increased. 
The importance of assessing the validity, or effect-
iveness, of a single test i tern as an aid in the construction 
of more valid tests has been recognized by many of the lead-
ers and instructors of physica education. There are a 
variety of methods for computing an index which will give 
an objective description of the worth of an item. One of the 
principal limitations of most of these indexes is that they 
are concerned only with the correlation between a single 
criterion and the responses to i n dividual items. They do 
not take into consideration the inter-correlations between 
the .. item responses. 
Theoretically, the best test is one in which the 
individual items correlate highly with the criterion, but 
show relatively low inter-correlations. An item with a ·high 
index may therefore prove less valuable when used together 
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with ot,her highly related items, than another item which 
has only a medium index, but which shows low correlations 
with other i tams in the test. 
Another practical limitation of the indexes prepared 
is that their worth depends upon the validity of the criterion 
employed, and reliable independent criteria are not often 
available. When the criterion employed is the total score 
on the test itself, the index for an individual item is 
strictly a measure of the extent to which the item contri-
butes to the reliability rather than to the validity of the 
test as a whole. 
There have been so many studies made in the pro-
cedures of item analysis and the developm ent of formulas 
utilized in computing the diffi ulty and discrimination of 
individual items that it would t ak e a research paper itself 
to cover all of them. 
One of the first studies concerned with analysis 
methods was by Ruch and Stoddard34 in 1927. These authors 
investigated twelve methods of item analysis and found tha,t 
five of them involved correlations with criteria which was 
of a subjective measure. 
The following year Clark35 proposed a formula for the 
34G. M. Ruch and G. D. Stodda.rd, Tests and Measurements 
in High School Instruction (New York: World Book Co., 1927). 
35E. L. Clark, 11 A Method of Evaluating the Units of a 
Test," Journal of Educational Psychology, 19:263-65, April, 1928. 
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evaluation of test items. It was introduced with the point 
being made that if the upper and lower group percentages 
are extremely high or low, fluctuating results will be the 
outcome. This formula could not be designated as reliable. 
In 1929 Ruch36 again published a work concerned with 
testing. In the analysis procedures the author utilized the 
upper and lower halves method in evaluating test i t ern s and 
brought out that the length of the tests helps in determining 
the validity of the test. 
Holzinger37 in 1932 produced a formula giv ing the 
standard error of response of a single test item. By work-
ing with this formula the author concluded that the formula 
could be useful in the appraisal of test reliability when 
the tests are of varying lengt. The author ~xpressed -his 
opinion that the response error is a function of t es t length. 
In the same year Lentz38 studied four different methods 
of item analysis and reached the conclusion that the upper 
and lower one thirds method yielded by far the highest 
reliability coefficients. 
36G. M. Ruch, The Ob1ect1ve or New-~ Examination 
(Chicago: Scott, Foresman and Co., 1929), pp. 27-46. 
37Karl J. Holzinger, "The Reliability of a Single Test 
Item," Journal of Educational Psychology, 23:411-17, September, 
1932. 
38T. F. Lentz, B. Hirshstein, and F. H. Finch, "Evalu-
ation of Methods of Evaluating Test Items," Journal of Edu-
cational Psycholo5y, 23:344-50, May , 1932. 
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Horst39 developed a formula in 1933 that was designed 
to express the difficulty of a multiple choice test item as 
a deviation from the mean of the group in standard deviation 
units. The author expressed his opinion that the propor-
tions who mark the best answer by chance is equal to the same 
amount marking the second best choice. From the study it was 
concluded that multiple choice items with fewer alt ernative 
responses which are equal in difficulty are more va l id than 
those with a larger number of cho ices presenting a wide range 
of difficulty. 
Lindquist and Anderson40 devote,d a complete article in 
1933 to the discussion of t est validity. The authors cover 
the points that should be considered in test procedures and 
evaluation methods. If an it e is perfect in discriminating 
power,then the pupils who r es pond correctly to the item must 
rank in the higher group of the total r espondents. 
Votaw41 in the same y ear report ed in his study that 
the size of the upper and lower categori es should each be 
39Paul Horst, "The Difficulty of a Multiple Choice 
Test Item," Journal of Educational Psycholog~, 24:229-32, 
March, 1933. 
40E. F. Lindquist and H. R. Anderson, "Achievement 
Tests in the Social Studies, 11 E-ducational Record, 14:198-
256, April, 1933. 
4lnav1d F. Votaw, "Graphical Determination of Probable 
Error in Validation of Test Items, 11 Journal of Educa tional 
Psychology, 24:682-86, December, 1933. 
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twenty-seven percent of the total number of students. This 
is needed to produce a maximum ratio between the difference 
of their means and the probable error of the difference. 
An explanation was g iven for a te,chnique utilizing a graph 
which could be used to determine the selectivity of test items. 
In 1934 Zubin42 reviewed three methods of internal 
validation of test items. The author~ study dealt with the 
critical ratio, biserial correlation, and the association 
method. Formulas were worked out to correct for errors due 
to the customary practice of including the item under analy-
sis in the total score when calculating these indexes. Zubin 
rated the thre e methods roughly on the basis of ease of 
application, limitations, and underlying assumptions. 
Handy and Lentz43 made a study in 1934 in which they 
administered a test which contained four-hundred and thirty-
seven items. The responses were made on Hollerith response 
cards with either a yes or no r espons e . Tables were given 
to show the comparison of the statistical results and the 
results showed that a drop in item validity is accompani ed 
by a drop in the reliability. The authors stressed that 
42Joseph Zubin, 11 The Method of Internal Consistency 
for Sel~cting Test Items, 11 Journal of Educational Psychology, 
25:345-56, May, 1934. 
43uvan Handy and Theodore Lentz, 11 Item Value and -Test 
Reliability," Journal of Educational Psychology. 25:703-08, 
December, 1934. 
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items should be evaluated and whatever method of analysis 
is used, the items which differentiate the two groups the 
best has the highest reliability. 
In 1934 Henry44 emphasized that in the use of objec-
tive tests, the constructor must be careful that the test 
meets the validity requirements. The author discusses the 
values of the biserial correlation, Clark method, Vincent 
method, and the upper and low er percentage method . There 
was no indication that one was superior t o the other. The 
author did determine that item difficulty has very little to 
do with the validity of the item. 
During the same year Votaw45 worked out a method of 
correcting for guessing when measuring t he validity of test 
items. This would give compari sons between the good and poor 
students who really knew the answer instead of guessing. 
By using this plan more items could be retained which were 
selective at the low end of the distribution so that better 
discrimination among the poorer students was obtained. 
In 1935 Arnold46 compiled a variation of Votaw's 
44Lorne J. Henry, IIA Comparison of the Difficulty and 
Validity of Achievement Test Items, 11 Journal of Educational 
Psychology, 25:537-41, October, 1934. 
45navid F. Votaw, "Notes on Validation of Test Items 
by Comparison of Widely Spaced Groups, 11 Journal of Educational 
Psychology, 25:185-91, March, 1934. 
46J. N. Arnold, "Nomogram for Determining Validity of 
Test Items, 11 Journal of Educational Psychology, 26:151-53, 
February, 1935. 
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graph into a chart form. With the utilizati on of this chart 
the test item validity can be computed very easily and with 
a minimum of effort. This method is superior to Votaw's in 
that the calculations of proportions are not r equ ired. 
Guilford47 presents a very good coverage of item 
validity in 1936. The author presents bri e f views of the 
computational meth ods utiliz ed in nineteen different formulas 
concerned with item analysis. 
Bird48 in 1938 presented a study which wa s concerned 
with the factors of time per item and item difficulty. The 
author inferred that if these factors are not controlled by 
the completion of the items, r ecall items are superior to 
the multiple choice or recognition type item as written by 
the colleg e instructor. Bird s howed that recall items con-
tain greater difficulty and are g enerally more reliable. 
49 Another study by Bird in the same year proposed 
to determine the stability of four kinds of n ew-type objective 
questions. The author further substantiated his previous 
study by showing that recall type items are slightly more 
_47J. P. Guilford, Psychometric Methods ( New York: 
McGraw-Hill Book Company, 1936), pp. 422-45. 
48cha rles A. Bird and Dorothy M. Andrew , 11 A Comf.ar1-
son of Two New-Type Questions: Recall ana. Recognition, 1 
Journal of Educational Psycholo~y. 29:175- 93, March, 1938. 
49 ____ , 11 The Stability of New-Type Questions, 11 
Journal of Educational Psycholop;y, 29:501-12, October, 1938. 
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stable than other types. However, all types were found to 
be consistent in their differentiation of students and the 
questions are not significantly easier on the second adminis-
tration. 
Richardson and Adkins50 proposed a short method of 
selecting test items in 1938. This method utilized the 
regression coefficient which indicated the weight ·which 
should be assigned the item when taken in combination with 
the total test to predict the criterion. Although this 
procedure will not insure the selection of the best pos-
sible combination of items, it is the first step to be 
taken in approximating such a, s ol u tion. 
In 1939 Kelley51 demonstra ted that items of fifty-
percent difficulty and low r eli bility are contained in 
twenty-seven percent of the group in ea ch tail. The author 
eoncluded that the upper and lower twenty-seven percent of 
the criterion distribution are ordina rily most serviceable 
and will give the better validity values which will indicate 
the amount of discrimination between the upper and lower 
groups. 
50M. W. Richardson and D. C. Adkins, 11 A Rapid Method 
of Selecting Test Items, 11 Journal of Educational Psychology, 
29:547-52, October, 1938. 
51 T. L. Kelley, 11 The Selection of Upper and Lower 
Groups for the Validation of Test Items," Journal of .Educa-
tional · Fsychology, 30:17-24, January, 1939. 
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Flanagan52 utilized Kelley's findings c oncerning the 
twenty-seven percent groups in a study the same year. In 
verifying Kelley's study, the author produced a table which 
can be used to determine the index of discrimination of an 
item through the use of the percentages getting the item 
correct in the upper and lower groups. 
Rundquist53 in 1940 made a study to det ermine whether 
the form of the statemen t was a factor influencing the 
responses to personality items. The study substantiat ed 
this and it was concluded that the negative or unacceptable 
type of item was more valid than the positiv e or acceptable 
type. 
In the same year Carter and Crone54 found that new 
type t ests can be shortened and at the same time improv ed 
through a simple technique of it em study and r evisi on. 
It was also reported that differences in the r elative 
reli abilities of parts are not ordinarily sufficiently 
52John C. Flanagan, "General Considerations i n the 
Selection of Test Items and a Short Method of Est i ma ting the 
Product-Moment Coefficient from Data at the Tails of the 
Distribution ," Journal .2..f Educational Psychology. 30:674-
680, December, 1939. 
53Edward .A. Rundquist, "Form of Statement in Person-
ality Measurement, 11 Journal .2..f Educational Psychology, 
31:135-47, February, 1940. 
54-ttarold P. Carter and Aileen P. Crone, 11 The Reliability 
of New-Type or Objective Tests in a Normal Classroom Situa-
tion," Journal of .Applied Psychology, 24:353-68, June, 1940. 
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large to warrant an increase in the reliability coefficient 
of the total by removing the least reliable part. 
In 1940 Kro1155 undertook a study to evaluate an 
earlier study which was concerned with the question of the 
value in employing item validity techniques for the improve-
ment of test validity. It was concluded that through the 
use of the best test items the best test will be made. 
Gibbons56 made a study in 1940 concerning the relation 
that exists between scores on an examination and scores based 
on only the most valid items of ·the examination. A coef-
ficient of correlation was found to be .90 which was higher 
than the reliability of the whole test. An indication of 
improved reliability was obtained when the items were arranged 
as in a power t ype test. The rel abilities were compared 
from one yea.r to the next and the difficulty coefficient 
correlated .97 while the validity coefficient correlated .58. 
In 1941 Chapanis57 brought out that the biserial 
coefficient of correlation is the best statistical msans of 
55.Abraham Kroll, "Item Validity as a Factor in Test 
Va.11d1 ty, 11 Journal of Educational Psychology, 31:425-36, 
SeJ)tember, 1940. 
56charles C. Gibbons, 11 The Predictive Value of the 
Most Valid Items of an Examination," Journal of Educational 
Psychology, 31:616-20, November, 1940. 
57Alphonse Chapanis, 11 Notes on the Rapid Calculation 
of Item Validities, 11 Journal of Educational Psychology, 
32:297-304, April, 1941. 
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estimating item validities, but due to the complexities 
and time in utilizing this method, its use is restricted. 
The author presents a formula which gives accurate item 
validities by a means which is no more tedious t han other 
short methods. Cha.panis emphasized that the time r equired 
in computing item validities is too gr eat for the public 
school teacher to properly evaluate test items. 
Carter58 utilized. the upper and lower t wenty-five 
percent method in det ermining the reliability of validity 
coefficients. The validity coefficients were calculated 
from two criterion groups and the correlation was .45. The 
difficulty coefficient was obtained the same way and the 
correlation was found to be .96. 
Turnbu1159 described a gr aphic method of item analy-
sis in 1946. This method is designed to ut i liz e the papers 
in groups of sixths. The percentag e of correct and incorrect 
responses are plotted on graph paper. One of the chief 
advantages of this method is that it g ives detai led infor-
mation concerning each option. It is also help ful in item 
revision when time is not a c onsideration. 
58Harold D. Ca,rter, 11 How Reliable are the Common 
Measures of Difficulty and Validity of Objective Test Items, 11 
Journal of Psychology, 13:31-39, January , 1942. 
59w. w. Turnbull, "A Normalized Graph ic Method of· 
Item Analysis," Journal of Educational Ps ychology, 37:129-
41, March, 1946. 
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In 1951 Ely60 made a study using four methods of 
item analysis. The author performed the study using the 
Davis method, Lawshe' s D-Values, the phi coefficient, a,nd 
the high percentag e minus the low percentag e passing the 
item. The size of the groups analyzed ranged from ten per-
cent to fifty percent of a total of five-hundred students. 
The four tests ranged in size from twenty items to eighty 
items. Although there was a statistically significant 
difference between groups it was so small tha t it was con-
sidered to be of little practical significance. 
61 Ebel made a study in 1951 which was concerned with 
the reliability of item discrimination data for a vocabulary 
test and a basic math skill test. The conclusion found wa,s 
that these test samples could pr vide indices of discrimina-
tion having a ·reliability over .80. 
In 1952 Perry and Michae1 62 developed a formula for 
use in the estimation of a tetrachoric coefficient from a phi 
coefficient that is calcula t ed from the use of the high and 
60Jerome H. Ely, "Studies in Item Analysis, 11 Journal 
of Applied Psychology. 35:194-203, June, 1951. 
61Robert L. Ebel, "The Reliability of an Index of 
Item Discrimination, 11 Educational and Psychological Measure-
ment, 11:403-08,Autumn, 1951. 
62Norman C. Perry and William B. Micha.el, "The 
Relationship of the Tetrachorlc Correlation Coefficient 
to the Phi Coefficient Estimated from the Extreme Tails of 
a Normal Distribution of Criterion Scores," Educational 
and Psychologica,l Measurement, 12:778-86, Winter, 1952. 
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low groups of a total criterion sample. The authors empha-
sized that when the proportion of cases in each group is 
twenty-seven percent, the magnitude of ph1 closely approxi-
mates that of the tetrachoric coefficient. For items near 
the fifty percent level of difficulty the formula yields 
a fairly accurate estimate of the tetrachoric coefficient 
from the calculated phi coefficient. 
Kuang63 compared three item analysis techniques in 
1952. He utilized the Davis z-transformations, biserials, 
and the probit analysis using a small sample of statistical 
students. It was found that the Davis method took the 
least time and when sets of ten, twenty, thirty, and forty 
items were analyzed the reli abi lities rose as much as sixty 
:p ercent. 
Hsu64 described and illustrated the use of a single 
nomograph for the estimation of the tetrachoric coefficient 
in 1953. The nomograph permits various combination of splits 
in each of the two correlated variables. ·rt was contended 
from this study tha t coefficients obtained from this nomogra:ph 
are as accurate as those det ermined. from Thurstone diagrams. 
63tt. P. Kuang, IIA Critical Evaluation of the Relative 
Efficiency of Three Techniques in Item Analysis," Educational 
and Psychological Measurement, 12:248-66, Summer, 1952. 
6~. H. Hsu, 11 Nomograph for Tetrachoric Correlation, 11 
Educational and Psychological Measurement, 13:339-46, 
Summer, 1953-.-
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Fan65 made a very significant contribution to item 
analysis in 1954. The author constructed an item analysis 
table for the estimation of a tetrachoric correlation coef-
ficient when the upper and lower twenty-seven percent groups 
of a criterion sample are employed. From knowledg e of the 
observed proportions of examinees who are successful in the 
two groups, indexes of item difficulty and item discrimina-
tion fisures are read from the table. 
Clark66 in 1957 compared by correlation the indices 
of difficulty as determined by the end quarters of criterion 
groups with those as det ermined by the middle two quarters . 
The correlations were made for i terns at five different levels 
of discrimination. It was found that items which discriminate 
well have average difficulties n ear fifty percent. It was 
concluded that end quarters are less satisfactory in analysis 
as one deals with increasingly better items. 
Down1e67 gave very good coverage to item analysis 
in 1958. However, the method utilized is very lengthy 
and creates a need for more time and computational figures 
65chung-Teh Fan, "Notes on Construction of an Item 
Analysis Table for the High-Low 27 Percent Group Method, 11 
Psychometrika, 19:231-37, September , 1954. 
66Edward L. Clark, "Item Difficulties Based on End 
Segments, 11 Journal of Educational Psycholoi.:y, 48:457-59, 
November, 1957. 
67N. M. Downie, Fundamentals of Measurement (New 
York: Oxford University Press, 1958),pp. 182-90. 
in determining the difficulty and discrimination of each 
item. The method employed by Downie was one developed by 
Stanley. 68 
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Summary. Al though there are numerous methods employed 
in the analysis of individual items of a test, the school 
teacher should be familiar with a few of them at least. In 
determining which method of analysis should be utilized, the 
instructor should know which one will g ive the quickest and 
most accurate r esults in the fi BUring of analysis . 
In choosing an item analysis technique one must con-
sider whether time is a factor involved in using the techni-
que. The analysis methods which do not take much time will 
probably be of more value to the school teacher than those 
techniques which involve complicated computations. 
Nomographs give analysis results quicker than other 
types of analysis procedures, but many of the graphs and 
charts needed are not available to those who need them. 
If non-availability of mat erials are present the Flanagan 
technique is one of the best methods to utilize as all of 
the computational fi gures needed in the complete evaluation 
of the item are present. By using this method one can have 
at hand the alternative res:ponse selection, percentages 
68J. C. Stanley, 11 Simplified Test Analysis Statistics, 11 
Journal of Higher Education, 27:498-500, 1956. 
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answering the 1tem, discrimination, and the difficulty. 
This method 1s not as lengthy as the Stanley method. 
Item analysis techniques are a must in the educa-
t,ional program if there is to be valid measurement of the 
students' knowledg e and progress. With t he utilization of 
quick and accurate methods in test item evaluation, validities 
and difficulties of individual items can be determined wh ich 
will in turn designate which items of the tes t should be 




The purpose of this chapter is to pres ent the metho-
dology utilized in the administration ' and analysi s of the 
test of speed-a-way knowledge . The discussion of metho-
dology is divided into topics including the description of 
the sample, test administra ti on , and the analysis of the 
test results. 
Description of sample. The subjects utilized 1n 
this study consisted of t wo-hundred and seventy-nine women 
students enrolled in the r squ ired fundamentals of physical 
education classes at Fort Hays Kansas St a te College during 
the f all term of the year 1960. With the exception of 
approximate ly ten students, the sample consisted entirely 
of first semester freshman women . 
Test administrati on. In the administration of the 
test of speed-a-way knowledg e, all of the subj sets were 
seated inside of the coliseum on the campus of Fort Hays 
Kansas State College. They were s eated in such an arrange-
ment as to have approximately six feet, or two empty seats , 
between each student. Each row of students was arranged in 
a staggered position. 
The test was administered between 7:00 P. M. and 
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8:00 P.M. on the evening of November 1, 1960. A ten minute 
period preceded the actual testing in order to give the 
needed instruction for the t aking of the examination. All 
of the subjects began t aking the examination at 7:00 P . M. 
and they were all requi red to stop at exactly 8 :00 P . M. 
No student was allowed to leave until the time had elapsed. 
At exactly 8:00 P.M. the examination papers were t aken up 
along with the answer sheets. 
Test Materials. The test materials consisted of: 
(l} The test questions on six sheets of paper, stapled 
together. There were ninety-nine que st ions and the highest 
possible score was 105, (2) The answer sheet , which con-
tained the r equired spaces for r es ponses to all of the 
questions. Examples of the t est and the test answer sheet 
can be seen in Appendix A and Appendix B. 
Directions. Each student was required to write her 
name, the day and time on which her class met , and the name 
of her instructor upon the answer sheet. The directions 
specifically stated that the subjects should read the 
questions carefully and t hen place t he r esponse of their 
choice in the appropriate space on the answer sheet. They 
were not to write upon the t es t itself. 
Personnel. There were twelve proctors utilized in the 
administration of this test, four of whom were women 
physical education instructors. This number of proctors 
was utilized to insure that proper procedures for test 
security were followed. 
ITEM ANALYSIS 
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The description of the method employed in performing 
the item analysis of each individual item can best be 
explained by the steps taken in the sequence they were 
performed. 
Step I,. Tabulation sheets were mimeographed for 
tabulating the responses made by each student to each item. 
Separate sheets were made fo r each type of question, true-
false, multiple choice, matching, and completion. 
Step II. The answer sheets of the upper twenty-seven 
percent of the high ranking group were then checked to make 
sure that the correct number of papers was available. The 
response selection of each respondent was then recorded on 
the tabulation sheets for the upper tail. The entire answer 
sheet for the upper tail was recorded before going on. 
Step III,. The same process was then performed upon 
the papers in the lower ranking groups and the response 
selections were also recorded. 
St~ IV. All of the tabulations were then checked 
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to insure that all seventy-five of the respondents in each 
tail were accounted for and no error was made in the recording. 
Step y. Percentage figures were computed for the 
number of students in the upper twenty-seven percent giving 
the correct response for each item. This same computation 
was figured for those in the lower twenty-seven percent also. 
Tb.is percentage was obtained by dividing the number of 
students giving the correct response, by the total respon-
dents which was seventy-five. The percentage figures com-
puted in this step were utilized in calculating the index 
of discrimination. 
Step VI. A large chart was made for the purpose of 
recording all of the information f ured to this point. 
It contained the: (1) item number, (2) responses for the 
upper tail, (3) responses for the lower tail, (4) percentage 
getting the item correct in the upper tail, (5) percentage 
getting the item correct in the lower tail, (6) difficulty 
rating, and (7) index of discrimination. The making of 
this chart allowed for quick and accurate work in performing 
the difficulty and discrimination computations that would 
be required. By allowing space for the response of each 
respondent to each item, the functional value of each dis-
tractor could easily be determined. 
Step VII. To determine the functioning of the 
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alternatives of the multiple choice and matching items, 
it was necessary to figure how many responses were required 
in order to give a three percent level of response function. 
This percentage number was found. to be five responses and 
this is the minimum response selection that will be accepted 
for response function. Item response alternatives which do 
not attract this amount of r esponses are subject to revision 
or omission. 
Step VIII. The difficulty rating of each item was 
determined. This rating was found by taking the total 
number of testees, which was one-hundred and fifty, into 
the total number of respondents answering the 1 tern cor-
rectly in both the upper and lower t ails. The derived num-
ber was utilized as the item difficulty and the figure was 
then entered in the appropriate space on the chart. 
Step IX. The Flanagan Technique explained by Scott1 
was utilized in computing the index of discrimination. 
This computation consisted of taking the percentages wh ich 
were figured in Step V and computing the index by the use of 
the Tables of the Value of the Product Moment Coefficient of 
Correlation in a Normal Bivariate Population Corre:sponding 
1 Gladys M. Scott, Evaluation in Physical Education 
(St. Louis: The C. V. Mosby Company, 1950), pp. 283-292. 
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to Given Proportions of Success. 2 
In using this table, the percentage answering the 
item correctly in the upp er group was utilized on the top 
axis of the table and those answer i ng the item correctly in 
the lower group were utilized on the l eft axis of the table. 
The fi gure obtained from this table is an estimate of a 
correlation coefficient between success on the item and 
success on the criterion. It was necessary to employ inter-
polation in the fi guring of many of the indexes. 
Step~. A mechanical means of obtaining the needed 
figures was then employed to check for possible human error 
in the computation of the difficulty. The index of dis-
crimination was also double check ed for error and the neces-
sary changes made where mistakes were found. 
Step XI. The data recorded on the chart were analyzed 
in order to det ermine which items possessed an adequat e 
difficulty rating necessary for retention as a test item. 
The limits which prevailed in discarding of items was set 
at ten and ninety percent. These limits are sugg ested by 
2The American Association for Health, Physical Edu-
cation, and Recreation, Research Methods Applied to Health, 
Physical Education, and Recreation {Washington, D.C.: The 
American Association for Health, Physical Education, and 
Recreation, 1952), pp. 402-404. 
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Clarke3 as being the most prevalent in physical education. 
Any items with percentages less than ten and more than ninety 
were noted. 
Step XII. The index of discrimination was studied 
to determine which items do not have an index large enough 
to warrant their retention in the test. The limit for 
retention of i terns was set a,t • 20 ana. any i tern falling 
below this limit was noted for revision or omission. 
Step XIII. The complete test was subjected to the 
preparation through the use of the table of specifications. 
This analysis step showed how far from the table of specifi-
cations the actual test questions deviated. 
Step XIV. All of the requ i red information was r ecorded 
upon smaller tables for inclusion in the written report . 
3Harrison H. Clarke, Application of Measurement to 
Health and Physical Education, (Englewood Cliffs, N. J.: · 
Prentice-Hall, 1959), pp. 51-52. 
CHAPTER IV 
RESULTS AND DISCUSS ION 
It is the purpose of this chapter to pr esent the 
results of the item analysis for the Speed-A-Wa y knowledge 
test. All of the required da ta is contain ed in each t able 
to substantiate the discuss i on for discarding or revising 
the test items which do not meet specifica tions se t by the 
investi gator. 
This chapter will be divided into s peci fi c categor i es 
of the test which were evaluated. They are: (1) tabl e of 
specificati ons, (2) true-fa l se items , (3) multi pl e choice 
items # 1, (4) multi ple choice# 2 , (5) multi ple choice 
# 3, (6) multi ple choice# 4, (7) matching i tems# 1, 
(8) matching# 2, (9) complet ion , and (10) val id item com-
parison to t able of s pecificati ons. 
In recording the required data, the upper 27 percent 
group is indicated in the tables with a single asterisk and 
the lower group is. not marked. The correct response t o each 
item is indicated wi th the response being underscored. The 
items which lack sufficient value to substantiate their in-
clusion in further testing are indicated by a double asterisk. 
In the multiple choice and matching item sections the 
alternative responses which do not function properly and 
need to be revised are indicated for revis i on with a smail a . 
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Table of s pecifications. According to the practice 
recommended by Remmers and Gage} if a teacher-made test is 
to be utilized, a table of s p ecifications should be t h e first 
t a sk performed in the construction of such a test. Table I 
presents the table of s pecifica tions which was made up a fter 
the completion of the Speed-A-Way knowledg e test. Three 
women physical educa tion instructors who were in c harge of 
the women's Fundamentals of Physica l Educat ion cla sses at 
Fort Hays Kansas State Colleg e were consulted in the make -
up of this tableo Each one of the instructors assi gned 
their own percentag e of emphasis they would like t o have for 
each of the subject matter areas t he test covered. From 
the obtained p ercentag es a mean wa s comput ed which . indica tes 
the desired percentag e of the test items that shou ld be 
assi gned to each subject matter area . 
Upon the comp letion of the table of s peci fi c a tions 
each individual item was studied and assi gned t o a s pecific 
sub ject matter area. Table II p resents the area s of as sign -
ment for each question and g ives the a c tual percentag e o f 
test cont ent in each area . By comparing the test cont ent 
1 H. H. Remmers and N. L. Gage, Educat ional Measure-




TABLE OF SPECIFI CATIONS 
FOR SPEED-A-WAY KNOWLEDGE TEST 
Subj ect- Matter Instructor Instructor Ins tructor 
Area X y z X 
General Knowledge 
History 8% 4% 5% 6% 
Safety 
Care of Equipment 
Game Situations JO% 15% 20% 22% 
Terminology 10% 6% 10% 9% 
Fundamental Skills 10% 5% 10% 8% 
Offensive Strategy 10% 25% 20% 18% 
Defensive Stra t egy 5% 25% 20% 17% 
Position Play 15% 15% 10% 13% 
Rules 12% 5% 5% 7% 
Total 100% 100% 100% 100% 
with the desired mean content covered in the table of 
specifications, the following devi a tions were foundo 
TABLE II 
DEVIATION BETWEEN DESI RED AND ACTUAL 
TEST CONTENT PERCENTAGE 
Subject-Matter Desired Actual 
Area Percentag e Percentag e 
General Knowledg e 6 11 
Game Situat i ons 22 2 
Terminology 9 8 
Fundamental Skills 8 7 
Offensive Strateg y 18 18 
Defensive Strategy 17 13 
Position Play 13 0 











It is clearly shown that only one area contained the 
actual percentage desired in the make-up of the table of 
specifications. Two areas exceeded the desired percentag e 
and five areas were l a cking in the p ercentage of emphas is 
desired in subject matter areas, one of which did not even 
conta in a question perta ining to the s pecific ob j e ctive 
a r ea. 
It is apparent tha t the sub j ec t matter a rea pertain-
ing t o rul e s wa s covered t o t oo g reat an e xtent. This c oul d 
h a ve b een corrected had a t abl e o f s peci fica tion s b e en 
utilized in the ma ke-up of the t est . The content of the 
test in regard s to t he percentage of emphas i s on each 
s u bject area could h a ve b e en held closer t o t he d e sired 
perc enta ge. 
True-Fa l se I t ems . Tab l e I I I c onta i n s a l l o f t he 
pertinen t d a t a conce r n i n g the thir t y - two t rue - fal s e items . 
This da ta includes t he: (1) i t e m numb e r , ( 2 ) u p p e r and 
l ower percentag e g roup s , ( J ) r e spons e s el e c ti on, ( 4 ) up p er 
and lower g roups re s p ond i n g co r r e c t ly, (5) i nde x of d i s c r i m-
ina tion, an d (6) di f f iculty rati n g . 
Results. Following the p r a ctice r ecommend ed by 
Scot t 2 it wa s decided t o e l i minat e all i tems with a n i n d e x 
o f d i s c r imination va lue l e s s than . 20. The items f ollowin g 
Table XII should be r e vi s ed o r omitted befo r e f u ture test ing 
with this instrument. 
2a1adys M. Scott, Eva luation in Physica l Educa tion 
(St. Louis: C. U. Mosby Company, 195oT, pp . 282- 293. 
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TABLE III 
TRUE-FALSE ITEM ANALYSIS 
Item Percentage* Res12onses Index of Difficulty 
True False Omit Percentage Disc:P,imination Rating 
* 68* Upper 27% 7 91 
]; Lower 27% 26 § 65 .37 78 
* n 2 97 
2 §J. 12 84 .35 90 
3 u* 96 
3 31 44 58 .56 77 
• r 
96 ll 3 4 11 85 . 28 90 
62* 13 SJ 2** 5 2£ 19 75 . 1 78 
.5.a* 17 77 -li-* 6 2± 21 72 .07 74 
4 * 95 11. 
7 15 22. 1 79 .J4 86 
11-li- 4 95 8 2§ 17 78 .35 86 
* I ndica t e s t he uppe r 27 percent of the r e s pondents. 





Item Percen tage * Res 12onses True Fa lse Omit Percentage Index of Diffi culty Discrimina t i on Rating 
Uppe r 27%• r 3 ~* 96 9 Lower 27% J J 56 057 76 
621i- 12 1 BJ 
10 !±1 28 63 . 26 72 
19 75 . 14 *•• 11 !±1. 28 63 68 
64* 10 1 85 -11- -i, 12 21 22 71 . 19 78 
28 !±1.* 63 
13 44 .n 41 . 23 52 
l 1!± * 99 
14 48 n 36 .. 78 67 
74.Yr 1 99 • Hr 15 b5 10 87 . 45 92 
16 6 ir .Q2 92 





Item Percentage* Resnonses Percenta ge Index of Difficulty True False Omit Discrimination Rating 
Upper 27%* 1!±* 1 99 • Hr 98 •~* 17 Lower 27% 74 1 99 .o 
74* 1 99 ** 18 11:. 3 96 .23 97 
•, 
18 76 ..2.L 
•,* 19 21 17 1 76 .o 76 
~* 1 99 •~* 20 1Q 5 93 . 33 96 
E-r.- 42 1 4J 
• r* 21 E 43 43 .o 42 
6 68 • r 1 91 
22 28 46 1 61 .41 76 
2l• r 4 95 
23 46 29 61 • 50 78 
34 * 41 55 
24 45 lQ 40 . 15-:r • r 47 
TABLE III 
(continued ) 
Item Percentage * Res:2onses Percentage I ndex of Difficulty True False Omit Discrimination Rating 
27f! <23 ?t- 69 Upper ..5.£ {t- • C' 
25 Lower 27% 37 51 . 19 60 
6 ftl* 92 
26 37 51 .52 71 
* 68 24 ..51 
27 41 45 • 24 56 
6 ftl* 92 ** 28 9 66 88 .09 90 
1 1l±* 99 
•~* 29 11 64 85 048 92 
* 96 3 11:. 
30 34 41 55 • 58 75 
* ftl 6 92 
31 3- 18 76 .28 84 
* 23 _g 69 
•~* 32 23 2£ 69 .o 69 
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Item Index of Discrimination Difficul t;y Rating 
5 .12 78 
6 .07 74 
11 .14 68 
1 2 .19 78 
17 .oo 98 
19 .oo 76 
21 .oo 42 
24 .15 47 
25 .19 60 
28 .09 90 
32· .oo 69 
The mean of the it em discr i mina t i on inde x f or t h e com-
plete thirt y-two true-fa lse i t ems wa s . 297 which i s b y f a r 
too low a n averag e for g ood d i s c r imination on a test. Wi t h 
the omis sio~ of the el§ ven items lis t e d a bove the me a n i n dex 
of discrimination will be r a ised to .41 which r e p r esents an 
improvement rega rding item va lidi ty. 
The difficulty rating of ea c h item is s t i l l ano ther 
f a ctor in test item analysis. Fol lowing t h e pra c ti ces 
recommended by ClarkeJ it was deci d ed to e limina te a ll i t ems 
with a difficulty r ating les s t han 10 or g rea t er t han 90. 
There were five items exc eedi n g the u pper limit of the 
difficulty rating s pecifica tion and these i t ems f ol l ow 
below: 
~Harrison H. Clarke , Ap(lica tion o f Measu r emen t to 
Health a nd Physica l Educa tionEn glewood Cliff s , N. J.: 
P r entice-Hall, Inc., 1959), pp . 50-51. 
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Multiple Choice£ l• Table IV presents the item anal-
ysis data utilized in fi guring the index of discrimination 
and the difficulty rating for the twenty-three mul t i ple 
choice items in the first section of mul tipl e choice ques -
tions. The table conta ins the : (1) item number, ( 2 ) u pper 
and lower percentag e g roups, ( J ) response se l e ctions i n the 
upper and lowe r g roups, (4) perc ent a g e responding co r r ectly 
in the upper a nd lower g roups , (5) index of discrimination, 
and (6) d ifficulty rating . 
Results. The index of discr imination in thi s sect ion 
of the test was quite g ood. The me an of the dis c rimi nati on 
index for the entire twenty-thre e multiple c hoice i t e ms was 
.34. There were only three i tems wi t h indexes below the 













With the omissioh of these three items the mea n 
index of discrimination would be increa s e d to .J8 which is 
a small improvement. 
TABLE IV 
MULTIPLE CHOICE SECTION 1 
ITEM ANALYSIS 
Item Percentag e Res:gonses Percentag e I ndex of Difficulty A B C D E Omit Discrimina tion Rat ing 
' , 27 • 1-Uppe r 48 4 23 64 
1 Lower 27 12 14 39 6 1 20 . 46 42 
17 * 6 1 68 2 JO 8 11 35 . 34 51 a 6 92 
3 l a 10 11 ..u 71 . 34 81 
a a 1 99 
4 1a 1a 9 85 . 47 92** 
1a 68 1 5 91 
5 l a 2Q 4 20 67 . 35 78 
a 1 1 5 § 1 77 6 3a 4 25 57 . 22 6 7 
a 12 a a 10 0 ** 7 la 69 2a 3a 92 . 35 96 
19 2 3 ..2Q 1 67 
8 JO 11 11 31 . 37 48 
10 1 62 2 83 
9 24 4 E 15 43 . 43 63 
a a 12 a a 100 
10 a 4a 70 a 1a 9 3 . 32 96{~ * 
1 4 2 64 3 85 
11 4 6 4 j,,2 9 69 02 2 77 
-It V\ Indicates the upper 27 percent of the respondents o ---.J 
**Indi c a tes n e ed for revision or omiss ion beca use of value . 
a Denote s need for revision . 
TABLE IV 
(continued) 
I tem Percentag e Res ponses Percentag e Index of Difficulty A B C D E Omit Discrimination Rating 
Upper 27* n. 1 a 2 1 95 
12 Lower 27 22 5 4a 7 4 73 .40 84 
1 2a i 19 1 69 13 12 2a 6 .1... 21 45 .25 57 
2 68 3 2 91 
14 15 iQ_ 5 2 3 67 .35 78 
1 1 69 4 92 
15 11 10 5 4 60 .44 76 
1 a 74 99 
16 6 3a 8 12. 19 52 .7 2 75 
a 1 § 99 17 4a 5 14 3 65 . 66 82 
Pi 9 a 2 1a 84 18 9 2a 3 a 80 .06** 82 
a 2£ 1 17 1 75 
19 3a 12. 9 4 20 52 .25 63 
9 1 a a 87 
20 23 4 1a 4a 57 .37 72 
a a 1 2 B 96 21 a a 4 6 87 . 24 91** 
a a a 12 a 100 iH~ 1a 1a •l, •, 22 a a 11 97 .17 98 
l a 21 1 17 35 28 




The difficulty rating ha s a mea n o f 72 perc ent and 
there we re five items wi th r a tin g a bove the al lowabl e limit 



















With t h e omis s i on of these fi ve i tems the difficul t y 
r at ing mean would decrease t o 66 percent whi c h is an improv e -
ment. By omi t ting t he total s even bad i t ems a c cordi n g t o 
their index of d i s crimina ti on a nd diff iculty rating there 
wou ld b e a mean d i ffi c u lty rating of 66 p e rcent and a mean 
inde x of discr iminat ion of . 39. 
Fun ct i onin g o f a lterna t i ves . I tem analysis is als o 
conc e r n ed wi t h the alt e rna t i v e respons e selections i n eac h 
mu l tipl e -ch oice and mat c h i ng it em . If a decoy i s n o t se l ec-
ted a s pecifi e d numbe r of time s to s ubstantiate its use i n 
the test, it should be r e vis ed o r discarded. 
Acco r ding to Sco t t ? the limi t o f a lternat ive respon se 
sele ction should be set at thre e percent and all d i s tra ctor s 
which do n o t draw a t least th is perc ent a g e o f respon se shoul d 
5Gl a dys M. Sco t t, Bet t er Tea c h ing Th rough Tes ting 
(New Yo r k: A. S. Barnes a nd Compan y , 1945), p . 230. 
be subject to revi si on or omi ss ion . For this inve stigation 
the number o f res ponses requi red to va l i date ea ch di stractor 
wa s set a t five. 
The fi r st n ine i tems were of the f our op tion multi p l e 
choice type. The following r e sponses should b e r evi sed in 
o r der for them to func t i on p r operly. 











A, C, D 
The r ema ining f ou r teen i t ems were of the f ive op tion 
multi p l e choic e type. The fo l l owing i tem r espons e s s h ould 
be r evi sed befo re f u ture te s t i n g i n or der t o ma k e the m 
funct i on properly. 












Non - Va lid Res pons e s 













It is quite noti c eable t hat it ems 10 and 22 cont a i n 
fou r response alternatives which did not hold any a ttra cti on 
for the r es pondents . Bo th of these i tems have a h i gh diff i-
culty rating and it would i ndica te that the i tem answe r was 
too easy f or the res pond en ts. These i t e ms woul d fit more 
sui tably in a true-fa lse type of question . This is bec a use 
the incorrect res ponses c a n be eliminated due t o a n on- rela ~ 
tionship which exis ts between the r e s ponses and t he que s tion . 
Multi ple Choice~ ~ - Table V pres ents only t hre e 
items which were conta ine d i n the second sec tion of mult i ple 
choice type items . These three i t ems were of t h e four option 
type . 
Results . None of the it ms in this section of the 
test needed t o be r e vis ed or omitted. All thre e of t h em 
were within the limi ts se t for the index of dis crimina tion 
and difficulty rating . 
The mea n for the ind ex of d i s cr iminati on wa s . J S a n d 
the mean for the difficulty r ating was 65 pe rcent . Both of 
the s e means are a c ceptable i n i tem analysi s work . 
The a l ternati v e response f unctions were quite g ood 
and all of t he responses were selected by a t least three 
pe rcent of the r es p ondents except for res ponse Bin item 
number three . This res pons e should be revis ed before 






MULTIPLE CHOICE SECTION 2 
ITEM ANALYSIS 
Percentage Responses Percentage Index of Difficulty A B C D Omit Discrimination 
Upper 27* 63* 3 4 7 80 
Lower 27 33 14 15 13 44 . 39 
* 2 71* 2 95 . 54 
21 6 5 57 
* 2 a 21 .21 1 68 22 3 1 3 11 49 . 20 
*Indi cates t he upper 27 percent of the respondents . 





Multiple Choice ~] . Table VI presents nine four 
option multiple choice items. This table g ives the 
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(1) functioning of alternati ve responses, (2) percentag e 
of the u pper-lower g roup getting the item cor rect, (3) in-
dex of discrimination, and (4) difficulty rating . 
Results . The mea n index of discrimina tion for the 
total nine items was .26 . There were four ite ms that were 
below the allowable limit of .20. These four items were 
the following : 
Item Index of Discrimination Difficul t;y Rating 
2 .07 84 
3 .16 63 
4 .14 74 
8 .10 25 
With the omission of these four items the mean 
index of discrimination wa s increased to .JS which indicates 
a marked improvement. 
The mea n difficulty rating for the total nine items 
was 65 pe rc ent and the re wa s one it em above the limit of 
90 percent. This was item 9 which contained a difficulty 
rating of 93 percent and an index of discrimination or .4J. 
With the omission of this item the mean difficulty 
rating wa s decreased to 61 percent which was~ sli ght 
improvement. 
TABLE VI 
MULTIPLE CHOICE SECTION 3 
I'I1EM ANALYSIS 
Item Percentage Res12onses Percentage Index of Difficulty A B C D Omit Discriminati on Rating 
Upper 27-ir n 32 8 1 1 44 
1 Lower 27 11 45 9 4 23 . 23 33 
-l'r 1 2.5. 8 a 1 87 ** 2 9 62 3 a 1 83 .07 84 
* .i1 16 6 a 71 •r* 3 42 24 7 1 1 56 .16 63 
* 60 8 6 1a 80 4 ..2. 15 5 2 1 69 . 141~* 74 
* 11 60 3 a 1 80 5 43 28 2 1 1 37 .45 59 
• r 4 6 a 87 
6 11 16 1 1 61 .33 74 
• r a 1a 2 72 96 
7 4 19 ..21 1 68 .48 82 
{(- 22 5 10 38 29 
• t- * 8 R 2 21 35 1 21 olO 25 
* a a 1 74 99 
9 2 6 66 1 88 . 43 93 
By omitting the five items tha t were out s i d e the set 
limit for the index of discrimina tion and difficulty rating 
the mean index of discrimination was .37 for the remaining 
four items and the mean difficulty r at ing was 62 perc ent . 
With the omissi on of the five bad items there was a marked 
improvement in the mean inde x of discrimination and the 
mean difficulty rating showed a sli ght imp rovement . 
The alternative response f unction indica ted a ne ed 
for revision in seven of the items. The f ollowing item 
res ponses did not draw the mini mum percentag e of responses 

















Multiple Choice f 1· Table VII presents ten three 
option multiple choice items. This table g ives the: (1) 
functioning of alternative respons es , (2) percentage in the 
upper and lower g roups g e t ting the item co r rect, (J) index of 
discrimination, and (4) difficulty rating. 
TABLE VII 
MULTIPLE CHOICE SECTION 4 
ITEM ANALYSIS 
Item Percentage Responses Percentage Index of Difficulty A E ('.; Omit Discrimination Rating 
Upper 27'1~ a 2 Pi 97 l Lower 27 3 11 80 . 41 89 
•~ a 2§ 16 1 77 
2 4 20 51 27 .50 52 
* 1a 68 6 91 •~ 
3 2 b2 10 1 BJ .16 86 
* §..2. 6 92 
4 5 11 32 1 49 .52 70 
* 71 4 95 
5 £l 7 5 84 • 27 89 
• r 1a E 2 96 
6 3 2.£ 20 69 . 47 82 
•~ a H 100 7 4 9 8J .so 91 *-I~ 
* a 2 E 97 8 2 8 87 .JO 92 • H~ 
•~ a 3 t¾ 96 9 2 9 85 . 28 90 




Results. The index of discrimination for the s e ten 
items were quite g ood and only one of the items were b elow 
the allowable limit of .20. The mean index of discr iminat i on 
for the ten items wa s .36 and the only bad item was item 3 
which contained an inde x of discrimination of .16 and a dif f i -
culty rating of 86 percent. 
With the omission of item numb er thre e , the me a n index 
of discrimination was increas ed to .39. This is a slight 
improvement. 
The mean dif f iculty rating for the ten i tems was 
80 percent and there were two items above the set limit of 










With the omission of i t ems seven and e i ght, the mea n 
difficulty rating decreased to 77 which is a sli ght, but 
insignificant improvement. 
By omitting items 3, 7, and 8 becaus e of t h eir index 
of discrimination and difficulty rating there would b e a 
mean index of di s crimination of .39 a nd a me an di f f iculty 
rating of 76. The chang e in the mean score is not a marked 
improvement with the omission of the three poor it ems. 
The alternative respons e function shows seven i t ems 
with res ponses which did n ot function at the three percent 
68 


















All of the s e questi ons pe r t a i n t o t he r u l es of t he 
g ame of s pe ed-a -wa y and t h e alt e r native A is t he correct 
a nswe r in only one of t he que s t ions . Thi s a lternati ve 
perta ins to a tie ba l l a nd i t can b e e l imi na t ed comp l e t ely 
as a c h oice in the previ ous l y s tated s e ven i t ems . 
Matching l 1· Table VIII present s ten matching items 
wi th t heir i n dex of d is c r iminati on , diff i culty rat i n g , and 
fun ctioning of alternative re s p on s es . 
Resul t s. The mean i ndex of di scrimi nat ion fo r the 
complete t en items was . 41 and al l of t he e s timate s o f 
d iscrimination were within the allowed limit s a ssigned. 
None of t h e i tems would be di s carded or r e vis ed becaus e 
of their index of di s crimination va l u e. 
TABLE VIII 
·MATCHI NG SECTION 1 ITEM ANALYSI S 
Res 12on s e s Percen- I ndex of 
Item Perc entag e A B C D E F G H I J K L Omit t a g e Di s crim- Difficulty 
i n a t i on Rating •, 
Upper 27* a a a a a a a ?s a a a 100 .37 9 5• H, 1 Lower 27 5 1 1 91 
* a a a a~ a a a a a a a 100 2 3 3 92 .35 96 • '* 
--~ 
•, 1 a a a a a a a a a 74 a a 99 ** 3 1 2 71 1 9 5 . 27 9 6 
* a a a a a 69 1a a a 5 92 
4 8 44 5 16 2 59 . 44 75 
* 1 1 a a a a a ii a a a a 97 5 4 8 2 80 . 41 89 
* •, 7 2 a a a a a a a a a 3 a 9 6 
6 55 1 2 1 1 14 1 73 . 4 3 84 
* a 7.!± a a a a a 1 a a a a 99 
7 21 1 2 1 5 76 .57 87 
* a a 74* a a 1 a a a a a 99 8 4 55 2 6 1 5 1 1 73 . 60 86 
* a a 1 a a 74~' a a a a a a 99 •:t·* 
9 7 67 1 89 . 41 94 
* a a 75* a a a a a a a a 100 
10 5 70 9 3 .3 2 96 • i.* 
I ndica t es t he upper 27 pe r c ent of t he r e spondents . °' **Indica t e s need for rev i si on or omi ss ion because of '° va l ue . 
a u en o t e s need fo r revi si on . 
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The mean difficulty rating for the complete ten items 
was 90 percent and there were five it ems which exceeded the 
allowable top limit of 9 0 percent. The se five items follow . 
Item Index of Discrimination Difficulti Rating 
1 . 37 95 
2 .35 96 
3 . 27 96 
9 ~41 94 
10 .32 96 
With the elimination of the five bad .items the mean 
d ifficulty rating would be decreased to 84 percent which 
is a sli ght improvement . 
By omit ting the five items which were not within 
the allowed limi t s as set by this inves t i ga tor the mean 
index of discrimination would i n crease to . 49 which is an 
improvement, but not marked . The me an difficulty r at ing 
would remain at 84 percent . 
Functioning of alt ernative res pons es. It ems 4, 5, 
and 8 were the only it ems which showed good functioning of 
the alternative responses . It was desirable to have at 
least three percent of the respondents selecting incorrect 
responses in each item. Seven of the items did not give good 
res ponse function of the alternatives and cannot be validated 
as good items becaus e of this inability to attra ct responses . 
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The response alternatives which did not attra c t a suf f ici ent 
amount of re s pons e s are listed below with t heir item number . 
Item Non -Valid Res ponses 
1 A,B, C, D, E, F , G, H, J ,K,L 
2 A, B,C, D, F , G,H,I, J ,K,L 
3 A, B, C, D, E, F , G,H,I, K,L 
6 B,C, D, E, F , G, H, I , J ,L 
7 A,C , D, E, F, G,I, J ,K,L 
9 A,B, D, E,G, H, I , J ,K,L 
10 B, C, E, F , G, H, I , J ,K, L 
Matching~£• Table IX p resents seven match i ng 
items and g ives their response fun c t ion , inde x of di s c rimi-
nation, and di ff iculty rating . 
Results. The mean ind ex of discrimination was ~33 
for the complete seven i t em s and there were two items wi th 
insuffici ent value s to warrant their retent ion i n the t est. 




Index of Discriminati on 
.17 
-.17 
Di fficulty Rating 
98 
22 
I tem number six was a negat ive di s crimina tor and 
this was a result of t h e lower g roup answering the item 
cor rect ly mo r e times than t he u pper g roup . With the omis sion 











MATC HI NG SECTI ON 2 I TEM ANALYSIS 
Percentage Resions es Percentag e I ndex of AB C D F G Fl I Omit Di s c rimination 
Upper 
Lower 
27-lt a a a a 1..2 a a a a 100 
.17 • 1-27 1 11 1 97 
* a a 2 a a tf a 1 9 6 
9 2 18 4 1 · 55 • 57 
• I- 62 a a a a a a 13 SJ 
.l2. 2 2 11 21 52 .36 
* a a 8 a 2 a 22 a 87 1 12 5 16 12. 1 1 52 . 42 
• i- a ?z a 1a a a a a 99 3 8 1 1 BJ • 50 
{I- a a 12 a 1 62 a a 16 * 21 6 36 10 1 1 28 -.17 
* a 1a a 69 a a 1 a 3 1 92 
3 2 40 15 13 1 53 .50 
* . Indi cate s the u pper 27 percent of the r es pondents . 
*•I-Ind ica t e s need for revision or omi ss ion be cause of va lue . 











The mean difficulty rating of the s even items was 
70 percent. There was one item with a value to o larg e to 
warrant its retention in the test. This was i tem 1 which 
contained an index of discrimination of .17 and a di f ficulty 
rating of 98 percent. 
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With the omis s ion of i tem 1 the mean dif f iculty rating 
would decrease to 66 percent which is an improvement. 
With the omis sion of the two it ems that were not valid, 
the mean difficulty rating would be 74 percent and this would 
not be an improvement as the desired percentag e should a pproach 
.50 percent difficulty. 
Functioning of alternative res ponses. Of the seven 
items in this section of the test there were t wo which 
fail ed to g ive g ood functioni ng of the responses . These 
were items 1 and 5. The other five i tems showed a l a r g e 
variation in r espons e sele cti on and indica tes their va lue 
as a distractor in this test section. 
It is quite noticeable tha t the i t ems which did not 
dra w a variety of i n co r r ect respons es were those which 
showed re l ative easiness in thei r di f f iculty rating . 
Completion. Table X p r e sents the data for the 
analysis of the five comple tion items. Although the r e were 
five questions there were eleven parts and they were eva l-
uated as indi vidual items . 
TABLE X 
COMPLETION SECTION ITEM ANALYSI S 
Pe r c entag e 
Res£onse Index of Di ffi culty Item Ri ght Wrong Percenta g e Discrimina tion Rating 
1 a Upper 27* 75 100 
Lower 27 66 9 88 . 43 94 • ~* 
b u * 75 100 
L §1. 8 89 . 42 95* 
C u * 74 1 99 L 67 8 89 . 4 2 94** 
a u * 75 100 
L 67 8 89 . 42 95~ 
e u * 75 1 0 0 
L 66 9 8 8 . 4 3 87 
2 a u * 75 100 L 6 0 1 5 8 0 . 53 90 
b u * 75 100 
L 65 10 8 6 . 46 93** 
*Indicates t h e upper 27 percent of the respon d ents . 
**Indicate s need for r e v i sion or omi ss ion bec ause of va l u e. 




( cont inued) 
I t em Percentage Res12onse Perc entage Inde x of Difficulty Ri ght Wrong Discrimination Rating 
2 C Upper 27* 75 ·100 
Lower 27 22. 16 79 . 54 89 
3 u * 75 100 • Hr *·U· L 11 2 97 . 17 99 
4 u * 46 29 61 L 11 62 17 . 47 39 
5 u -II- 11 64 15 
L 2 73 OJ .33 9*-l~ 
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Results. The mea n i n dex of discrimination for t he 
complete eleven parts of this section was . 42. There was 
one item which -did not contain a discrimina t ing va l ue grea t 
enough to merit its reten tion in fu r t her testing . Thi s wa s 
item 3, and it had an i n d e x o f disc r imina tion of . 17 and a 
dif f icu lty rating of 99 p e rc ent. 
With the omission of t h is one item t he mea n index of 
discrimination is increas ed t o .44 wh ich is not a marked 
improvement. 
The mean di ff iculty r a ting wa s 80 percent and t h e r e 
were seven items which exceeded the l imits of 10 and 90 
p ercent. The se items follow. 
Item Index of Discriminat ion Dif f iculti Ra t i ng 
l a .43 94 
b . 4 2 95 
C . 4 2 9 4 
d .42 95 
2b .46 9 3 
J .17 99 
5 .JJ 09 
By omitting the se seven ba d ite ms the me an di f f icul ty 
rating was decreased to 76 percent wh ich i s not a marked 
improvement. By omitting t he seven poor i tems the i n dex of 
discrimina tion would ha ve a mea n of .50 which is by f a r the 
best mean index of discrimina tion of any section of the t est. 
After t he item analysis of the test was performed 
it was de s i r ed to then compa re the p e rcentag e of the good 
items remaining to the desired areas. This was perfo rmed 
and Table XI p resents the results . 
TABLE XI 
REVISED TEST CONTENT DEVIATION FROM 
DESIRED CONTENT PERCENTAGE 
Sub ject - Matter Area Desi red Actual 
Percentag e Percentag e 
General Knowledg e 6 8 
Game Situations 2 2 2 
Terminolog y 9 5 
Fundamental Skills 8 6 
Offens ive Stra teg y 18 10 
Defens ive Strategy 17 7 
Po s ition Play 1 3 0 
Rul e s 7 22 
Deviation 










The d e viat ion f rom the desired percent a g e to the a ctua l 
percentage c onta ined is re l a t i vely increa s ed over the pe rcen -
tag e of deviat ion shown in t h e tabl e of speci f i c a t ions . How-
ever , the amoun t of percentag e deviation in the r ul es area is 
significantly decrea sed from /. 34 percent to /. 15 perc ent, 
which is closer t o the desired percentag e . After the omis si on 
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of the bad i tems there are six areas which do not contain the 
desired amount of empha s is and this should be co r rected to 
insure proper evaluation of the knowledge of speed-a -way. 
Discussion. The mean i ndex of discrimination f or 
the complete test befor e item omi ss ion was .35. With the 
omiss ion of the p o or items the remaining items had a mean 
index o f dis crimina tion of .40. This is a marked improve-
ment. 
There was improvement in the mean discrimination 
index in all of the item cat e gories e xcept the multi ple 
choice section 2 and the matching sect ion 2 . The mean 
in the se two categories rema ined the same even with the 
omis sion of the poor itemso The greatest improvement wa s 
s hown in the true-false and the mult i ple choi c e sec t ion J. 
Because of containing insufficient va lues there should b e 
a total of 18 items revised or omitted bec ause of dis cr i m-
ina ting index values . These 18 i tems shoul d not be included 
i n fur ther testing until they have been a t leas t revised . 
The mean difficulty rating for the complete test 
before item omission was 74 pe rcent. With the omi ss ion o f 
the poor i t ems the r emaining items had a mean dif f iculty 
rating of 71 percent. This is a slight improvement, but 
it is insignificant. 
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There were 25 items which s hould be omitted or r e-
vised because of insuffici ent values in their difficulty 
rating . However , there were f our of the se i t ems which a lso 
containe d poor index of discriminatinn va lue s so they would 
be counted as one poor item. This would put the amount of 
i tem s which should be disca rded or revised at 39. 
By improving the s e 39 i tems, the mean va lues of the 
index o f disc r imination and difficulty rating should be 
improved signi f icant ly which would put added va l ue on the 
test . 
There was improvement in the mean d i ff icul ty ratin g 
in all of the sections excep t the multiple choice sec tion 
2, which showed no va ria t ion i n the mean wi th or without 
the omis si on o f the poor i tems. In the match ing sec tion 2 
there was n o i mprovement ; instead the mea n tended to increa se 
s ome four percent . 
It was determined from studying the table o f speci -
fic a tions t ha t t h e a ctual tes t c ontent deviated from the 
desired content to a l arg e extent. Thi s would well illus -
trate what ca n happen to a test that is const r ucted without 
a table of s pecifica tions . Test c onstruction c an very well 
be improved with the use o f a table of s p ecifi c a tions . 
It was noted that the s ubject-matter area pertaining 
to position p l ay did not have e v en one question p e rt a in1ng 
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to this area. This would further indicate the lack of work 
in the preparation of t h is test. 
The suh1e ct matter perta ining to the rules area con-
taine d by far too larg e a percenta g e of items. Even with 
the omission of the poor i t ems this subj e ct matter area 
still contained too larg e a percen tag e of items. With the 
omission of the poor it ems there was a g reater overall 
deviation in the percentag e of conten t than there was 
with the orig inal test. 
i:i{~r.sr:r f(fflSV! UBR~,RY 
'forrH vs tmNSA STATF cou EGE 
CHAPTER V 
SUMMARY 
Need for the study. With the emphasis now upon 
testing there is a need for test evaluation in order to insure 
the va,11di ty and reliability of testing instruments involved. 
The field of physical education is concerned with test 
evaluation as there is a great need for the development of 
valid examinations which can compare to the levels of stan-
dardized tests. 
It was found through a check of available literature 
that there are few published knowledge tests concerning 
physical education. However, there are numerous methods 
of item analysis procedures of w i ch a few are familiar to 
physical education instructors. With the utilization of 
these analysis methods ther e should be an increase in the 
development of standardized knowledge tests for physical 
education activities. 
Purpose of the study. It was the purpose of this 
study to perform an item analysis on a women's physical 
education test concerning speed-a-way. The analysis did 
determine the difficulty and discrimination of each indi-
vidual item in the test. From this analysis it can be 
determined: (1) which items discriminate between the high 
and low ranking groups, ( 2) which responses in the multiple 
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choice, and matching items do not function properly, and 
(3) which items in the test should be revised or disregarded 
in further measurement processes. 
Methodolo&Y• In the recording of the required data 
concerning this test evaluation, a chart was utilized which 
contained the: (1) item number, (2) upper and lower percent-
age groups, (3) functioning of alternative r esponses, (4) 
percentag e in upper and lower groups selecting the correct 
response, (5) difficulty rating , and (6) index of discrim-
ina.t ion. The Flanagan Technique was employed in the item 
analysis procedures to find t he index of discrimination 
and this technique is concerned with only the upp er and 
lower twenty-seven percent of the total t esting group. 
This method was selected b ecaus e of its minimum time and 
computational factors. 
Each item was analyzed and the difficul ty r a ting 
computed. The recorded data was utilized in fi guring the 
index of discrimination which was found by using the t able 
developed by Flanagan. This table gives an estimate of the 
discrimination index. All of the items were then studied 
to determine which items were within the limits set by the 
investigator. These limits were 10 and 90 for the difficulty 
rating and .20 for the minimum value for the index of dis-
crimination. Any items outside of these limits were recom-
mended for revision or omission. 
83 
Results. In the true-false section it was found that 
there were sevente,en i terns of the total thirty-two which 
needed revision. The mean index of discrimination for the 
original true-false items was .30 and for the revised por-
tion it was .41 which is a marked improvement . The original 
test true-false items possessed a mean difficulty rating 
of 73 percent and the revised items possessed a mean diffi-
culty rating of 69 percent. 
There were a total of forty-five multiple choice 
type items and fifteen of these showed a need for r evision. 
The mean index of discrimination for the original test items 
was .34 and for the revised items it was .38 which is a 
slight improvement. The mean difficulty rating for the 
original test items was 71 percent and for the revised items 
it was 67 percent which is a slight improvement. 
Of the seventeen matching items in the test there 
were seven which showed a need for revision. The mean 
index of discrimination for the original test items was .37 
and for the revised items it was .40. The mean difficulty 
rating for the original test items was 80 percent and for 
the revised items it was 79 percent. Item number six of the 
second section of the matching items was a negative dis-
criminator which was a result of the lower group answering 
the item correctly more times than the upper group. This 
was the only negative discriminator in the test. 
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The mean index of discrimination for the eleven 
original completion items was .42 and for the revis ed items 
it was .50 which is a marked improvement. The mean diffi-
culty rating for the original items was 80 percent and for 
the revised items the mean was 76 percent which is a slight 
improv em en t. 
The index of discrimination for the original total 
test was .35. After test items were omitted either on the 
discrimination or difficulty standards, the items left had 
an overall discrimination index of .41. Similarly the 
difficulty rating improved from 75 to 71 percent. These 
chang es represent a sli gh t but positive improvement. 
The functioning of alternative respons es of the 
multiple choice and match ng items were studied to det ermine 
which responses did not function at the three percent level. 
Those which did not function to this level were subject to 
revision or omission. There were numerous i tern responses 
which did not function properly and it was apparent tha t the 
items which contained a high difficulty rating also contained 
two or more responses which did not functi on properly. This 
could be explained by the responses not being relevant to 
the question, thus eliminating them as attractive alterna-
tives. The matching items were v ery poor in r egards to the 
functioning of alternative responses. 
The test was compared to the subject-matter areas as 
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stated in the table of specifications to determine how far 
from the areas the test content actually deviated. This 
table of specifications was drawn up after the test was 
completed, and the desirable p ercentages for each ar ea were 
specified by three women physical education instructors who 
helped make up the test. The actual test content was com-
pared against the instructor specified percentages for the 
subject-matter areas included in the t a.ble of specifications. 
It was quite evident that the percentage of items 
related to each subject-matter area deviated too much from 
the desired content of t h e test. With the omission of the 
"poor" items from the t est this deviation was even greater. 
The presence of disagreement between instructor specified 
desirability for subject-mat er emphasis and actual test 
content demonstrates the need for a table of specifications 
before constructing a test. With the utilizat ion of a 
table of spe-ciftcation s the actual test content can be 
controlled to fit the desired percentage of questions in 
each subject-matter area. The only way acceptable t esting 
instruments can be produced ts through the use of scientific 
principles of test construction. 
Recommendations. From th e r esults obtained fr.om 
this study the following recommendattions are made: 
1. To insure content validity to a test a table of 
specifications must be utilized to give adequate coverage 
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to each subject-matter area. 
2. Before a testing program is carried on the 
instructor should be familiar with item analysis pr0cedures. 
3. The true-false. section of this t est needs more 
questions devised which are of the proper discriminating 
power which will bring the mean difficulty rating clos er 
to fifty percent. 
4. There is a need for better discriminating items 
in the multiple choice type items, especially in secti on 
three. The mean index of discrimination for section thre e 
should be increased before using it again. 
5. The completion items of this test could be dis-
pensed with a.nd the subject-matter areas covered by these 
items could be utilized in o h er type questions. 
6. The matching type items should be r evised and the 
response alternatives chang ed in order to obta in proper 
functioning of the alternative res pons es. 
7. In the multiple choice items there was a t endency 
for specific responses to h ave non-functioning power. All 
of the responses should be releve,nt to the question to insure 
their selection to meet function limits. 
8. Instructors of physical education class es should 
accept the responsibility of evaluating their tests if they 
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APPENDIX A 
SPEED-A-WAY FINAL EXAM 
(Mid-semester) 
General Directions: Read eaeh direction carefully. Then 
read questions and place answers on the answer sheet. DO 
NOT WRITE ON THIS PAGE. Be sure yourname, class, time and 
day, and instructor's~ are all on the answer sheet. 
Each correct answer is worth one point. 
True or False: If the statement is true circle the T, if 
thestatement is false circle the Fon the answer sheet. 
1. No matter where the foul occurs the fre e kick is always 
taken by a member of the fouled team at the spot where 
the foul was committed. 
2. A toss-up is awarded if a member of each team commits a 
foul simultaneously. 
3. The defending backfield must line up on the circle when 
a penalty corner is taken. 
4. No goal may be scored directly from a throw-in. 
5. When the ball goes out of bounds at the goal line or end 
line it may be put back in play by a punt. 
6. A player may be in the alley when recovering a pass from 
a side-line throw-in, provided she stepped into the alley 
after the ball had left the hands of the player taking 
the throw-in. 
7. Any player in the forward line may put the ball into 
play during a penalty corner. 
8. On the kick-off, at the beginnin g of the game, the defen-
sive forwards should rush the opposing forward line to 
try to intercept the ball. 
9. On the beginning kick-off, the defensive center forward 
and right and left inners should drop well back in their 
attempts to get possession of the ball. 
10. At the outset of the game, the defensive forwards should 
leave most of the guarding to the backs. 
11. The area between the right inner and right wing should 
be guarded by the right half-back of the same team. 
12. It is good defensive play for the fullbacks to be in a 
position to receive the ball from their. goal keeper. 
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13. If timekeeper blows her whistle at the end of playing 
time and the ball is in the air on the way to a goal 
or a touchdown, the score if made counts. 
14. The attacking team is a term used to designate the 
players of the team which does not have possession of 
the ball. 
15. All players should be well scattered on the field in 
order to spread out the defense. 
1 6. Preventing passes rather than intercepting passes is 
the keynote of good defensive players. 
17. A score may be prevented after a penalty corner, if each 
of the a.efending players carefully mark the player that 
she is supposed to be guarding . 
18. The full backs as well as the goalkeeper should be able 
to punt far down the field. 
19 . Half-backs and goalkeeper should be alert to get the 
ball before the atta ck ing t eam players r each the circle. 
20. A player who stays in her own share of the width of the 
speed-a-way field helps her team's offensive strategy. 
21. A forward line player should try to keep the opposing 
half backs between herself and. her own goal line. 
22 . The• forward line players should specializ e in guarding 
the opposing t eam halfbacks. 
23. One of the best ideas in offensive strategy is to keep 
the ball in the opponents half of the playing fi eld. 
24. If the right inner moves to the left side of her field 
in w~iting for a free kick, the half back guarding her 
should also change sides of tp.e field. 
25. A good offensive strategy is for the halfbacks in taking 
a free-kick to always kick the ball forward. 
26. The forward line players need to be good at punting the 
ball. 
27. One good scoring play is enough for any team if each 
player is skilled in passing and throwing. 
28. A good scoring strategy is to run with the ball, passing 
the ball is apt to be slower thus giving the defense 
time to get into position. 
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29. A speed-a-way team should dribble the ba,11 down the f1 .eld 
rather than attempting to convert the ground ball to an 
aerial ball. 
30. The best offensive strategy from the kick-off is to kick 
the ball straight ahead and down the field. 
31. The offensive team needs to try to have more offensive 
players in the scoring area than there are defensive 
guards. 
32. The forwards should n ever pass the ball back toward their 
own goal to the,ir halfbacks. 
Multiple Choice #1. Write the letter of the correct answer 






The best way for the wing player to help her team score 
from the penalty corner is for h !;r to put the ball in 
play with (a) a place kick to own forwards (b) punt to 
own half backs (c} throw-in to own forwards (d) drop kick 
to own half Qacks. 
The half backs should be especially skilled in ( a) punting 
(b) lifting a ground ball (c) drop-kicking (d) catching a 
bouncing thrown ball. 
The forward wing attempts t catch the ball and drops it 
as her guarding halfback is approaching. She should (a) 
throw the ball to teammate (b) drop kick the ball to team-
mate (c) punt t he ball (d.) lift up to teammate. 
The ball is put in play from center by using the ( a.) throw 
(b) drop kick (c) place kick (d) punt. 
A green forward runs across the red goal line or end line 
with the ball in her hands, her t eam scores (a) four points 
(b) two points (c) three points (d) no score. 
6. A forward on the red team drop kicks the ball from a penalty 
corner and the ball hits a bunch of grass and goes between 
the greens' goal posts. How many points does the red 
team score (a) four points (b) two points (c) three points 
( c) no score. 
The speed-a-way game is finishe.d when (a) the score of 12 
is reached (b) the playin6 time has elapsed (c) the 
score of 21 is reached ( d) the time of 20 minu t.es has 
elapsed. 
96 
8. The forward line player's area in relation to the length 
of the field would extend from (a) 50 yd. line to opponents 
5oal line (b) own 25 yd. line to opponents 25 yd. line 
(c) own goal line to opponents goal line (d) own 25 yd. 
line to opponents goal l ins. 
9 . The half backs share of the width of a speed-a-way field 
is (a) one half the width (b) one fifth the wi dth (c) one 
third the width (d) one fourth the width. 
10 . Th e game was originat ed by (a.) Kathryn Maloy (b) Kathryn 
Larsen (c) Marjorie Larsen (d) Marjorie Mason (e) Katherine 
Mason. 
11 . The first rule book on speed-a-way was published in (a) 
1920 (b) 1935 (c) 1955 (d) 1950 (e) 1952. 
12. Speed-a-way is a comb ination of (a) basketball, field 
ball, hockey, speedbal l , soccer, and tou ch football (b) 
basketball, field ball, speedball , socc er, touch foQtball 
and volley ball (c) field ball, hockey, speedball, touch 
football, and volley ball (d) field ball , hockey, speed-
ball, soccer, touch football, and voll ey ball (e ) captain 
basketball, field ball, hock ey, speedball, soccer, and 
touch football. 
13. It is poor defensive play for the goalkeeper to inter-
ce:pt the ball while it is ( a) in t.he air in the circle 
(b) bounding in the circle (c ) rolling in the circle 
(d) rolling beyond t h e end l ine (e) rolling in front of 
the circle. 
14. It is not necessary for a full back t o be (a) able to 
punt long and accurately (b) an untiring runner (c) good 
at intercepting the ball (d) good at creating aerial 




A player may re-enter the game (a) any number of t i mes 
( b) only once each quarter ( c) twice-entering the firs t 
half and second half (d) twice at any time dur ing the 
game (e) three times at intervals of five minutes each. 
Infringement of rules outside of circle (a) attacking team 
penalty corner (b) defense team kick (c) jump ball (d) free 
kick awarded on spot (e) free kick awarded 5 yards from 
edge of circle. 
A ball on a center play t0 begin a game must travel at 
least (a) two yards (b) twice the distance of the ball 
(c) forward across the center line (d) the circumference 
of the ball backward (e) the circumference of the ball 
forward. 
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18. A player touches an aerial ball with her hands and the 
ball then touches the ground and the pla,yer plays the 
ball as a ground ball {a) legal, ball continues in play 
(b) violation, opposing play free kick (c) personal foul, 
one free kick (d) handling the ball, free kick (e) player 
is subject of being tagged. 
19. What is the umpires decision when two players or more 
gua.rd a player who is in possession of the ball (a) free 
kick awarded second player, (b) free kick awarded player 
with the ball (c) a jump ball between any two players 
(d) a jump ball of player withthe ball and first player 
guarding her (e) none of the above answers are correct. 
20. Goals shall be chang ed as follows (a) each quarter (b) 
b etween second and third quarter (c) between first and 
s econd and third and fourth (d) between third and fourth 
quarters ( e) between second, third, and fourth quarters. 
21 . A player standing still when catcuing a ball from a kick 
or a pass must get rid of the ball within (a) four seconds 
(b) two minutes (c) five seconds (d) three minutes (e) 
three seconds. 
22. One person cannot score against eleven opponents, so 
therefore speed-a-way is a game of (a} running (b) throwing 
(c) blocking (d) teamwork (e) punting. 
23 . What is the umpire's decision i f a member of the team 
taking the play at center cros s es the halfway line before 
the ball is kicked? (a) throw-in (b) free kick (c) penalty 
kick (d) kick-off repeated (e) opposing t eam t akes kick-off. 
Multiple Choice #2 
Below are diagrams of a Speed-a-way field. On each field there 
1s an (X) placed to show where the ball went out of bounds. 
Below each of the diagrams there are four(4) choices, or 
players listed. Choose the letter of the player who would 
most likely take the throw in or kick in. Assume in all cases 
that the defending team has the ball in their territory. Write 











A. Right wing A. Left wing 
B. Left halfback B. Left inner 
C. Center halfback C. Center halfba 





Multiple Choice #3 
Below are listed some situations that may occur during a game. 
Consider each situation and choose one of the decisions listed 
below. Choose the decision that best fits the situation. 
EXAMPLE: Center forward kicks the ball through the 
goal from within the circle--You would choose (A) score counts. 
A. 
B. 
Score counts c. 
Score does not count D. 
Defending team gets ball 
Penalty corner 
1. The right wing, who is behind the goal line, lifts the 
ball to the right inner. The inner immediately tosses 
the ball back to the wing who is still over the goal line. 
2. A player runs over the goal line between the goal posts. 
3. The center halfback a.ttempts to drop kick the ball through 
the posts from within the circle. She misses but the 
ball rolls through the posts under the bar. 
4. The right wing standing to the right of the goal kicks 
for a field goal . The ball bounds off t he goal keepers 
legs and through the goal . 
5. The center forward punts the ball from the 25 yard line, 
through the goal posts. 
6. A red player taps the ball ov er the goal line to a team-
mate during a toss up. 
7. The goalie pushes a girl to keep her from kicking for a 
field goal. 
8. Player try ing to catch a touchdown pass is deliberately 
fouled causing her to miss the ball. 
9. Defending team fouls wh i le in the circle. 
Multiple Choice #4 
Below are listed situations that will occur during a game. 
Read each statement and decide which of the 3 choices below 
fits the situation. Put the letter of the correct answer in 
the space provided. 
A. Tie ball B. Foul C. Legal 
1. Player receives the ball holds it for 2 seconds then runs 
with it for 5 seconds. 
2. Teammate of a player who takes the fr ee kick, stands 5 
feet away from the ball. 
3. A player knocks the ball from the wings hands. 
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4. Player taking the throw-in t hrows the ball high t hen runs 
in and catches it herself. 
5. Left hal:fback and ri ght wing both ki ck the ball causing 
it to go out of bounds. 
6. The purple center hal:fback and purple right halfback 
guard the r ed l eft wing who is in possession of the ball . 
7. Left inner grabs the ball as the center forward lifts it 
to her. 
8 . A red player takes the ba.11 away a s 2 blue teammates 
are dribbling the ball downfield . 
9 . Red throws a touchdown pass to a teammate after having 
the ball lifted to her by the center forward. 
10. The right wing kicks the ball as the goalkeeper touches 
it with her hands. 
Matching #1 
Below are listed some statements or definitions. You are to 
match them with one of the words or phras es at the side of 
the page. Place the l etter of the correct answer in the 
space provided. 
l.The goal which a t eam defends . a.juggle 
2.The term used to designate the playersb.punt 
of the team which . is attempting to c.blocking the ball 
prevent the opponents from scoring. d.wing 
3.If a player touches an aerial ball a.defending team 
with her hands from a bounce out- f.trapping the ball 
side the circle the umpire gives g.kick-off 
the opposing team. h.drop-kick 
4.What is the play called after a 1.own goal 
score has been made. j.a free kick 
5.A play in which a player drops the k.catch the ball 
ball and. kicks 1 t immediately after 1. run 
it strikes the ground. 
6.A play in which a player tosses the 
ball in the -air to h erself. 
7.A play in which a player drops the 
ball and kicks it before it strikes 
the ground. 
8.Interrupting the progress of a ground 
ball with any part of the body . 
9.Stopping the ball by securing it under 
the foot, between both feet, or between 
the front of the legs and the ground. 
10.A player that is often neglected in a 
game of speed-a-way. 
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Matchinp; #2 
a.punting l.The keynote to having a winning 
team is? 
2.The center forward needs to be 
skilled at? 
b.play h er position 
c.fullbacks 
d.running 
3.The goalie needs to be skilled 
in? 
4.The majority of touchdown passes 
are caught by the? 
5.0ne of the best ways to advance 
the ball is to have each player? 
6.The defending player who needs 
skill in punting to her team 
mat es is? 
?.The forwards should be good at? 
e.team work 
f. goalie 




Compl etion: Put the correct answe r for the question in the 
space provided on the answer sheet. There is a space for 
each single answer. 
Starting at the left side of the field with your team pro-
tecting the north goal 
1. List the complete names of the front line players on 
your team in the order of their positions. 
2. List the complete names o the second line players on 
your team--the ones behind the front line players. List 
in order of their position from left side of field. 
3. How many players on a speed-a-way team? 
4. The area from which the ball must be start ed toward 
scoring a field goal is called the ______ _ 
5. The ball should always be cleared to the ____ _ 
APPENDIX E_ 
ANSWER SHEET Name_=--------Day & Time _____ _ 
Instructor ______ _ 
True or False Multiple Choice #1 Multiple Choice #2 
1. T F 17. T F 1. A 13._J2_ 
2. 1F 18. TF 2.T 14. B 
3. T F 19. TF 3.n 15. D 
4. T F 20. TF 4.c 16. D 
5. fF 21. TF 5.B 17. E 
6. 1F 22. TE 6.n 18. A 
7. TE 23. T F 1.T 19.T 
8. T F 24. T F 8.n 20. H 
9. TF 25. T F 9. c 21.T 
10. T F 26. TE 10. c 22.n 
11. TF 27. T F 11. D 23. B-
12. 1F 28. T F 12. A 
13. TE 29. Tl 
14. T F 30. TE 
15. T F 31. T F 
16. TE 32. TE 












1. Left wing forward 
Left inner forward 
Center forward 
Right inner forward 
Right wing forward 




























4.T s.T 6.c 
7. D 
3. Eleven 
4. Striking circle 
5. Sides 
